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UBE OIL BLENDER! 


Material Handling 


This new °%Proportioneers®e system utilizes phase control between components 
to reduce a complex batch compounding operation to a completely automatic 
continuous blending process. %Proportioneers®% recirculation method permits 
exact presetting and control of component and additive ratios and allows quick 
adjustment of the total rate to production requirements without affecting these 
ratios. The °eProportioneers®% Continuous, Automatic Lube Oil Blender makes 
possible greater flexibility between s:aall 
and large quantity production with 
increased operating efficiency and new 
economies in material handling. For com- 
plete information ask for Brochure SM138. 


Typical blender panel w 
arrangement for four 
base stocks and four 
additives. Since each 
additive and compo 


nent control panel is a 


2 
complete unit in itself e > 
tadditional panels can 
be readily incorporated © 
in the assembly ot any e 
future time 7 
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shown red in flow 
gram furnished by | 

Proporti neers 
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Write to °oProportioneers, Inc.°o, 3] Codding St., Providence 1, R. I 


chnical service representctives in principal cities of the United States, Canada, Mexico and other foreign countries. 


| 
conomies in i 
Sf 
wt 
4 
ca ‘SS 
| 4 
| 
in? 


REFINER 


chemical Engineering, Operation and Management 


Specialized Oil Publications of +4 
THE GULF PUBLISHING COMPANY ae Cc 
Box 2608, Houston (1), Texos 
1949 Brings About Easing of astry’s Operations...... .. 
PETR H ' 
Showdown Soon on ECA Financing of British Oil Plans. .... 70 
Tempe Gradient in Solvent Extraction of 
WORLD OIL (formerly The Oil Weekly) Lubricating Oils 
and The COMPOSITE CATALOG Laboratory and comaercial orale teats indwate the effect temperatre 
i] 7 gradient in commercial operations at three stages te te very am 
tor the drilling-producing-pipe line industry 
*« © Evaluation of Vacuum Flash Vaporization Curves from 
Atmospheric True Boiling Point Distillation Data. | 
Ray L. Duptey, Publisher A correlation is presented which requires for use only a Maoutedge of 
the atmospheric true boiling point data for the construction of uilibritm 
Warren L, Baker, Editorial Director flash curves for any sub-atmospheric preseure 
L. S, Dantets, Editor K. Keith Okamote and M. Van Winkle 
Sutras B. Racspate, Managing Editor ®@ The Basis for Selecting Alloy Cast Irons for the 
. it amazing, the author states, what of “aad 
L. J. Locan, Economies Editor eneration can be exerciaed by the sensibie utiiwation of wnrious alloyed 
Henry Ozanne, Foreign Editor cast vs 


Da. FE. H. Less, Dr. H. B. Coats 


Foam Applied to Industrial Plants. ......... 


AND Heinz HEINEMANN fire protection system wtilixes mechanically formed 
Department Editors foam 
Lowise C, Aypam, Editorial Assistant Liquid Fuels from Coal and Oil Shale......... 


Mary E. Zonen, Librarian Tiwee banc routes for the production of fucla are the 
processing of ot] shale, bituminous coal, and subhitu:ninons coal 
George Roberts Jr. and Paal R. Schelts 

Cylindrical Furnaces for the Petroleam Industry. ......... .109% 
. The inherent features of cylindrical heaters and their Gpplicetion te 
Tom W. Newson, Advertising Manager vurtous refinery process needs are discussed. The effect af different coil 
Nt ». Brooxs, Assistant Adv. Mer. and flow arrangements and the resulting heating curves indicate that 
Rana. E 4 wide flexibility in performance can be obtained by quite minor 


Rocer Mornerat, Eastern Adv, Mar. ia furnace design 
ir 0, F. Campbell 
i Advertising Representatives © High Pressure Hydrogenation of Carbonaceous Matter, 
| NELSON BIGELOW BILL WESTFALL Part Il, Primary Hydrogenation in the Liquid Phase........119 
FRANK VICKREY 1010 Euclid Ave operating requirements and process aims in hhaquid phase 
t 
250 Park Ave Cleveland 15, Ohio msde Peter 
® Texaco Opens Its New Eastern Seaboard Plant........ .. 124 
H. G, FITZPATRICK BILL ATCHESON This completely new 40,000 barrel per day reAnery includes facilities fer 
Hunt Bld crude off dixtillation, catalytic cracking, thermal reforming, catalyti 
533 S. Michigan Ave a polymerization and furfural refining, as well as steam and electric pewer 
Chicago 6, HI Tulsa 3, Okla peneration and various other secessary utilities, 
J. W. CURTS CHARLES WYATT @ Thermochemistry for the Petrochemical Industry, 
W. W. Wilson Blig 4301 Buffalo Drive Part VII. Sulfur ..126 
Huntington Park, Calif Houston 6. Texas Thermodynamic properties of diatomic eulfur, pulfer dioxide, 


trieride, hydrogen sulfide, carbow disulfide, and cordon oxyaul 
Kenoeth A. Kobe and Ernest G. Long 


Circulation Department 
CLINTON S. QUIN, Nuclear Fission Used to Oil Processes... .......... 131 
’ ® Stanolind Operating New Texas Cycling Plant............. 132 
Single copies 50 cents (except special issues) for Burnetl-North Pettus cycling plapt & designed tn ergsdes 166 million 
Ur 8. and Canada: $1 for all other countries. Sub cubic feet per day of natural yas for the extraction of more than 330,000 
ecription rates ro s and Canada hs a year gallons of Nquid products 
tin meric “ar; oversea year 
Ultimate Yield N raph for Recycle Processes.......... 134 
matter June 16. 1923, at To determine the moat effective of economical relation between the yield 
of product and the cycle stock per pass the allimate or eqgailibrinm yield 
Mareh 3, 1879. Advertising rates on application ~ 


‘opyrieht 1956 by Gulf Publishing Company 


Hydrogen Salfide Removal at Shelly's Eunice, M. Plant... 135 
Temperature, pressure, and flow deta fir thie hedrogen sulide removal 
unit indicete the typical operction of auch plants using mone ethancl 
amine solutions for acid gas absorption. 


@ Alignment Chart for Calculating Relative Volatility........137 


The detervvinatior of relative volatility from physical constants. 
William Frishe 


A package type orygen production unit hes ‘been ae 


ih Refinery and Other Plant Construction . . 

The Oil Man's Calendar... .. 


Digest of United States Patents Pertaining to Petroleum. 
Compiled by Heinz Heinemana 

New Equipment, Manufacturers’ Literature............ 183 

About Equipment and Service Suppliers...............194 


Petroleum Retiner Is Indexed by Industria! Arts index 
and by Engineering index, Inc 


@ Specialized tor Refining, Natural Gasoline and Petro- et) 


R. L. DUDLEY, President A. L. BURNS, Generel Monager 
VOLUME 29, NO. 1 JANUARY, 1950 


abe 
Sha 
4 
ie 
q 
4 
: Science and Technology Abstracts 159 ae 
i 
‘ 
t 


_from Design to Production 


washing machines, trom 
turret thermometers, LANDIS 
threads serv LANDIS Thread 
ing Equipment cuts threads grinds threads 
and taps threads — PF »duces threads 
mass production, it produces threads for 
maintenance — one thread oF thousands 
And LANDIS engineering know-how '5 
ready to help in original design and prod 
uct development or to devise special 
methods and equipment in short, LANDIS 
Machines and Men can help yn any part 
of your threading job 


LANDIS 
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Get acquainted with the well-stocked 
Tube-Turn distributor in your locality 


He handles the firmly established, quality brand of welding 
fittings and flanges. He handles a wide range of types and 
sizes. He carries a big stock. He knows piping. He is close 

TUBE - TURN at hand. For his address, write, wire, or phone your nearest 
Tube Turns’ district office. 


TUBE TURNS, INC. 


GENERAL OFFICES & FACTORY: LOUISVILLE 1, KENTUCKY 
: 600 South Michigan Avenve, Phitedeiphie: Srood Street Station 


Building. 
Charter 
1 447 General Petroleum 
6-3219 


CL BOWS Long 
Short Medes 
TURNS — 190° Long Regus 
PETURNS Short 
PETURNS — 180° Entre Long 
TEES. 

TEES Reduong 
REDUCERS Concentric ond Eccentric 


cars. 

SADOLES 
[LATERAL 
CROSSES — Straght and 
PINGS —Weiding Grove Type 


PINGS Ridge Type 
SLEEVES — Wording 


Reducing Outiet Concentric Eccentric Lap Joint 180° Long Rodius 
Tee Reducer Reducer Stub End Return 


PELOING NECK 

BLIND 
SOCHET TYPE 


Cr nge 
on sises 214° ome os for 600 Ranges Blind Flange Socket Flange Lepped Flange Threaded Flange 


* Dimensions on seme fe Ring 


In addition to carbon steel welding fittings and flanges listed here, the 
complete Tube-Turn line embraces many other metals and alloys—types 


304, 347, and 316 stainless steel, carbon moly and chrome moly steels, 
copper, aluminum, brass, Monel Metal, Inconel, nickel, wrought iron. Ask 
your Tube-Turn distributor for catalogs and other reference material. 
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FLANG San Frencisce: 261! Russ Building, 
Mew York: 150 Broadway, Tutea: 317 South Detroit Avenve, 
Rector 2-7844 Telephone 2-9193 
TUBE-TURN SEAMLESS WELDING FITTINGS — RANGE OF SIZES 
DESCRIPTION | rom 
srt 
- re wae rir] we cw war 
90° Short Radius 90° Long Radius 45° Long Radius Straight 
ra 
TUBE-TURN FORGED STEEL FLANGES — RANGE OF SIZES 
| 
Seddle Stroight Weld Neck 
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How to choose high temperature 
tubes for the best LIFE/COST ratio 


| TMMAKEM 18-8 STEEL TUBES Shows 
| the best combination of creep 
| serength, oil corrosion and oxida- 
| tion resistance up to 1500°F. 

| TUAKEN SICROMO 9M STEEL TUBES 
| This steel possesses the maximum 
| corrosion resistance of any of the 
steels below the stainless group. 

| 

| 


TIMKEN sicRomo STEEL ‘Tuses 

For applications requiring better 

corrosion resistance than can be 

obtained with $% Chromium type 


THAKEN SICROMO 5 S STEEL TUBES 
For oxidation resistance to 1500°F. 
Good creep strength and corro- 
sion resistance to 1300°F. 


TUAKEN 46% CR MO STEEL TUBES 
For service up to 1200°F. Superior 
corrosion resistance. Less oxida- 
tion resistance than Sicromo 3. 


TUAKEN SICROMO 3 STEEL TUBES 
For service up to 1200°F. Have 
excellent oxidation resistance aod 
good corrosion resistance. 


steels that provides the answer to your specific heat, 
pressure, corrosion, or oxidation problem. But only one 
_ will assure you of maximum service life per dollar invested. 
How can you be sure which of these 12 steels will give 
you the best life/cost ratio? Let our Technical Staff analyze 
your needs. With 19 years of experience and research in 
high temperature tubing applications, our metallurgists 
are qualified to recommend the right steel to give you the 
service life you need at the lowest cost. Our Technical 
Staff, recognized authorities in the field, will be glad to 


‘ca may be more than one of these 12 Timken" 


TIMKEN 24% CR-1.0% MO STEEL 
TUBES For service up to 1150°F. 
than 2% Cr. %% Mo. 


TIMKEN SICROMO 2 STEEL TUBES 
For service up to 1200°F., where 
better scale resistance is required 
than can be obtained with 24 
Cr. Mo. Steel. 


TIMKEN 2% CR-A% MO STEEL TUBES 
For service up to 1150°F. Inter- 
mediate corrosion resistance plus 
good creep strength, fair eae 
tion resistance. 


TIMKEN DM STEEL TUBES For serv- 
ice up to 1150°F. This steel offers 
outstanding creep strength. 


TIMKEN CARBON-MO STEEL TUBES 
For temperature up to 1000°F. 
Improved creep strength makes 
it safer than carbon steel. 


TIMKEN CARBON STEEL TUBES Gen- 
erally for service not exceeding 
900°F., where corrosion and oxi- 
dation resistance are not important. 


assist you in making the most economical choice of high 
temperature tubes. 

Whichever of these analyses is selected, you can be 
certain of uniform high quality from tube to tube and 
shipment to shipment. Careful quality control through 
every production step assures you of uniformity every time. 

To help you choose the tube thar gives you the best 
life/cost ratio, call on our Technical Staff now. For further 
information on high temperature tubing, write or wire 
The Timken Roller Bearing Company, Steei and Tube 
Division, Canton 6, Ohio. Cable address: “TIMROSCO”. 


led and cold finished 
and standard tool 


seam steel twhrng 
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BECAUSE good trapping starts with selection 
of the right trap for the job, Armstrong has 
provided all the data necessary for correct trap 
selection in the Armstrong Steam Trap Book. 
The Capacity Chart reproduced here is taken 
from this handy reference work. By means of 
this chart, any engineer can select the correct 
traps for his requirements. Here is a typical 
problem showing how the chart is used: 


Given: An evaporator condensing 6000 Ibs/hr 
at 50 ~si when the steam is first turned on, 
bur ~c.densing only 1000 Ibs/hr at 150 psi 
at the end of the process. Safety factor of 
2 to 1 required at she minimum pressure 
differential. 


. For fuel savings. low macntenance, automatic atr removal SPECIFY ARMSTRONG ! 
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Solution: Referring to the chart, the No. 216 
Armstrong Trap with 7/16” orifice for 150 
psi pressure has a capacity 0, 12,000 lbs/hr 
at 50 psi. This provides for the 2 to 1 safety 
factor and is, therefore, the correct trap for 
the job. 


The Armstrong Steam Trap Book provides 
recommended safety factors for different services 
and handy tables to help you calculate condens- 
ing rates. Other useful data included are: hook- 
up diagrams; do’s and don’t's; trouble-shooting 
tips; prices and specifications. You're welcome 
to a copy. ARMSTRONG MACHINE WORKS, 
852 Maple Street, Three Rivers, Michigan. 
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continvews dischorge capaci The dotted } 
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plied. Orifice diemeters 
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HEAT IMPRISONED 


BY KaM “FEATHERWEIGHT:’ 85's MAGNESIA PIPE INSULATION 


The fuel dollars, the power dollars, the 
production dollars, are what cannot 
escape at will, where K&M ‘‘Feather- 
weight”’ Insulation imprisons the heat. 
K&M “Featherweight” cuts, fits and 
handles without waste effort and 
material. Maintenance expense is 
warded off, too, by the high physical 
strength of “Featherweight’’ and by 
its resistance to adverse atmospheric 
factors. 


Modern high-strength lightness in a 
material with the inherent multi- 


KEASBEY & MATTISON 


COMPANY ¢ AMBLER ¢ PENNSYLVANIA 


cellular structure to keep heat in its 
place, is achieved by the K&M way 
of correctly compounding clean 
Asbestos Fibre with basic Carbonate 
of Magnesia. 


Temperatures to 600° F don’t over- 
tax K&M 85% Magnesia Insulation. 
You can get it in all standard dimen- 
sions. You'll get assured economies, 
as with all the other K&M insulation 
materials. Your K&M_ Distributor, 
an insulation expert, is ready with 
intelligent help for you on any points. 


Petroleum Re finer 


HANDSOME DOES AS 
HANDSOME IS IN 
THE PLANT OF J &J 
CORRUGATED BOX CO., 
Fall River, Mass. 


INSULATION CONTRACTOR: 
Armstrong Cork Co. 


Standord thick K&M 
Featherweight” with con- 
vas jackets, on all! piping. 


K&M 85% Magnesia 
Blocks on all flanges, with 
cement and canvas jocket 
firwsh 


K&M Asbestos Cement 


and convas jocket finish, 
on all fittings. 
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This modern plant manned by experienced person- 
nel assures your getting dependable pipe bending 
and pipe fabricating service when promised. 


39 YEARS EXPERIENCE SERVING LEADING COMPANIES... Me, 


texas PIPE BENDING company 


OFFICE AND PLANT 
301 FRIO STREET 
WOODCREST 2659 


PIPE BENDS 
PiPE CONS 
WELDED HEADERS 
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ime NOW you can plot 
X vs Y...automatically 


now Speodemax Recorder . 


w automatically plots the relationship 
tween two variables, showing one as a 
nection of the other. Tedious compila 
om and manual plotting by experienced 
rsonnel are eliminated. Instead, the 
riables to be plotted are converted to 
¢ signals, and connected to the instru 
nt, one to the horizontal axis and the 
her to the vertical axis. The result is a 
these record, accurately plotting 
i® minutes data that would require hours 
Bing the point by point method. 


|} As compared to the usual recorder, 
ich has only one measuring circuit 
da constant speed non-reversing chart 
per drive and which plots a variable 
a function of time, this new recorder 
s two measuring circuits. Pen travel 
axis) is controlled by our well known 
xcedomax G vacuum tube circuit. A 
@milar circuit controls the chart paper 
drive, (CY axis) and makes it reversible 
Thus, the new recorder makes it possible 
automatically to draw curves such as 
the hysteresis loop shown, temperature 
vs temperature difference, stress vs 
strain or other two-variable curves. 


Response of the instrument is amply 
fast. The pen takes only 3 seconds for 


full scale travel of 97, Full chart 


trave: is 10” and requires 4 seconds. 
full Standard minimim range is 10 mv d-< for full 


Standard minimum voltage for 


travel of either coordinate is 10 mv. deflection of either function. 
For further information, write te Leeds Two electronic circuits —one for each function. 


& Northrup Company, 4923 Stenton 


Avenue, Philadelphia 44, Pennsylvania. | Large chart: about 100 square inches. 


MEASUFING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS  HEAT-TREATING FURNACES 


hei Ad 
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There are tow filtering problems that won't yield to a sound engi- 
neering approach and the right fabric. One of the functions of the 
laboratories and engineering staff of Mt. Vernon-Woodberry is to 
help solve such problems. 


And to assure the right fabric, Mt. Vernon-Woodberry produces Mt. 


ai Vernon Extra filter fabrics from top grades of cotton, under strict 
, Hl laboratory controls, to a high degree of uniformity. Mt. Vernon Extra 
gives you greater clarification of filtrates, more efficient recovery 
- of solids, reduced replacement costs. 


Specify Mt. Vernon Extra—and get filter fabrics that give you longer 
wear and greater efficiency. 


== 


= uniformity makes 
the big difference 


TURNER HALSEY 


COMPANY 


Bronch Offices: CHICAGO «+ ATLANTA + BALTIMORE + BOSTON ~ LOS ANGELES +» AKRON 
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‘The Reason Why 8F, Is Such 
A Reactive Catalyst 


Boron has three valency electrons 
which it shares with three electrons 
Hrom the fluorine atoms. Thus, there 
are only six shared electrons of eight 
needed to complete the boron octet. 
Consequently boron trifluoride is 
highly reactive, forming complexes 
with a large number of materials, 
these complexes serving as interme- 
aliates in numerous catalytic processes 


Another Versatile Fluorine Catalyst 


For Industry from Baker & Adamson 


With the production of Boron Fluoride Compressed Gas, 
Baker & Adamson brings Industry another versatile fluorine 


catalyst under the B&A trade-mark. 


Boron Fluoride Gas is rapidly finding wide application in 
industrial processes as a catalyst for isomerization, alkylation, 


polymerization, condensation, esterification, and of 


Other BF, pound ially 
evadable inciude— 

_ Boron Fluoride, Ether Complex 
| Boron Fluoride, Phenol Complex 


Other Compounds: BF, can be coordi- 
nated with products entering into the 
reactions in which it is the active 
catalyst. Baker & Adamson is ready to 
work with you in development of 
other BF, complexes and derivatives 
to meet your specifications. 


REAGENTS 


rubber cyclizing. 


Boron Fluoride Compressed Gas offers opportunity for 
increased efficiency and economy in a wide number of reactions. 
Investigate its advantages for your operations; for further 


information contact nearest B&A office listed below. 


BAKER & ADAMSON Zac Gemicale 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


Offces 
Chicago* 
New York* 


Albany*® * Atlanta * Balumore * Birmingham® Boston® Bridgeport* Buffalo® * Charlouwe* 
* Cleveland® Denver® Decrou* Houston® Kansas City * Los Angeles® Minneapolis 
* Philadelphia® Pitcsburgh® Portland (Ore.) Providence® St. Lowis* © San Francisco* 
Seale * Wenatchee (Wash.) © Yakima (Wash. 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
The Nichols Chemical Company, Limited « Montreal? « Toronto* Vancouver*® 


THE PACE CHEMICAL purity SINCE 1882 


In Canada 
SETTING 


* Complete stocks are carried here. 
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pect, sturdy, dependoble. A Worthington single-stage, 


centrifugal compressor-drive turbine. 


FROM SMALLEST SINGLE-STAGE 


Worthington Turbines offer you un- 
limited choice of sizes and types — in- 
cluding straight condensing, straight 
non-condensing, extraction, mixed pres 
sure extraction, low pressure and high 
back pressure. Steam or gas driven, for 
mechanical or generator drive, all are 
available with governors for constant 
or variable speed, with optional 
governor -control. 

LOWER-COST BLOWER AND 
COMPRESSOR OPERATION 

In the complete Worthington line 
you'll find the right speeds and horse- 
powers to keep your blowers, compres- 


sors and other mechanical drives oper- 
ating at peak efficiency. And since each 
Worthington Turbine — from the small- 
est to the largest /- is designed to make 
steam do mote work, you can count 
on steady power- and money-saving 
throughout a long, trouble-free service 
life. 


= 


GIANTS 


A standout for size. One of two 
Worthington 24,000 hp centrif- 
vgol compressor - drive turbines 
during assembly. 


of Drive Requirements 


_ Get the whole story of this econom- 
ical, always dependable power from 
your nearest Worthington representa- 
tive. Or for further facts proving rhere's 
more worth in Worthington, write to 
Werthington Pump and Machinery 
Corporation, Steam Turbine Diviston, 


Wellsylle, N. Y 


STEAM TURBINES 
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the Refinery” 


This 32,000 barrel combination 
atmospheric-vacuum topping unit at Gulf 
Refining Company’s Toledo, Ohio, refinery 
produces light and middle distiilates 
as well as high quality catalytic cracking 
feed stock from sweet or sour crudes. 


Wartime experience demonstrated the 
necessity for independent primary 
distillation facilities to maintain refinery 
balance when processing varying crudes. 
Hence this is the fourth two-stage unit 
which Badger has completed for Gulf's 


post-war program. All were engineered 
for wide flexibility in operation and with 
corrosion protection as determined by the 
economic balance between installation 
and maintenance costs. 


£. BADGER & SONS CO. - ts 


OF STONE & WEBSTER, ——— 
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-CORRODED condensate return lines 
‘lead to expensive pipe replacement and 
‘maintenance. As an added annoyance, 
the solid products of corrosion often 
plug return lines and fill traps. You 
can steer clear of these troubles by us- 
ing the effective, economical Bird- 
Archer Amine Treatment. 


HERE'S THE WAY THIS 
B-A TREATMENT WORKS 


Amines are fed into the boiler or into 
the steam and condensate systems. The 
amines raise the pH value of the con- 
densate and also tend to inhibit equip- 
ment-destroying corrosion through sur- 


BIRD ARCHER 


WATER TREATMENT 


face protection of the metal itself. 


HERE'S HOW THIS 
B-A TREATMENT SAVES MONEY 


Raising the pH value of the condensate 
severely decreases maintenance costs by 
eliminating corrosion. These savings 
may more than offset the amount of 
treatment required to provide protec- 
tion for your equipment. 


NEW BULLETIN gives full details on 
the Bird-Archer Amine Treatment. . . . 
contains case histories that prove its 
successful application in many plants. 
Write for your copy today. 


BA-154 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 


Philadelphia, Pennsylvania Chicago, Illinois Canada 
CALDERAS Y ACCESORIOS, 5. A. AMSTERDAM 291, MEXICO, D. F. 
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AVOID These Danger Signs 
| with BIRD-ARCHER Amine Treatment 


WHAT AMINES ARE 


Amines are members of 
a class of chemical com- 
pounds in which one or 
more hydrogen atoms of 
the ammonia molecule are 
substituted by an organic 
group. Some of the sim- 
pler types are soluble 
and volatilize from boiler 
waters. The alkalinity of 
the amines is an inherent 
property and does not 
result from decomposi- 
tion. No free ammonia 
is released. In the con- 
centrations necessary for 
protection of condensate 
systems, amines are harm- 
less to non-ferrous metals, 
non-toxic and are ¢om- 
pletely stable at tempera- 
tures approximating 675F. 
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When bing costs enter the maintenance picture, it’s time to consider 
the muftiple advantages of Republic ELECTRUNITE Stainless Steel Tubes 
for héat exchangers, condensers and evaporators. 


of long-lasting ENDURO Stainless Steel, these tubes furnish the 

surpassed resistance to heat and corrosion, sanitary properties and other 

vantages of stainless steel. As manufactured by Republic’s improved 

welding processes, each length is uniformly round and sound, free from 

/ surface seams, laps and slivers. Full annealing of all ELECTRUNITE 

Stainless Steel Pressure Tubes assures unvarying high ductility throughout 
every shipment. 

Why not check today to determine whether a new perspective on stainless 

steel pressure tubes might result in profitable cost-savings for your company? 

Write, wire or phone for information specifically related to your operations, 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION © CLEVELAND 8, OHIO 
Export Department: Chrysler Bidg., New York 17, New York 


/ 
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HANDWHEEL TURNS 
OPEN OR CLOSE VALVE 


This quick closing feature is an important consid- 
eration in water pumping operations as illustrated 
above or any application where a battery of syn- 
chronous driven pumps discharges into a common 
header. 

Normal procedure when starting a pump is to 
shut off the discharge valve until the pump has 
gained the desired speed. The valve is then opened 
gradually. Since it requires only a few seconds of an 
operator's time, this important operation is not 
likely to be neglected when R-S Valves are installed. 
Burned-out motors at start-ups can be practically 
eliminated. 

R-S Valves show substantial savings in pump- 
ing power due to low pressure drop. Consider 
also the compact design, light weight and self- 
cleaning features. 

Consult with your local R-S representative. 
Look for the address and phone number listed 
under “R-S Products, Valves” or write direct. 


R-S PRODUCTS CORPORATION 
Wayne Junction - Philadelphia 44, Pa. 


Sectional view shows bevel- 
led vane of R-S Valve firmly 
seoted at angle. A 
metal-to-metel sect givet 

ist ial shut- 
off in many coses. Manual or 
eutomatic contro! available. 


Drip tight or bubble tight closure 
can be obfained with a rubber 
seat. Under pressure, due to the 
12%" angle of closure, the 
rubber yields both radially and 
longitudinally around the shaft- 
bosses ond the periphery of the 
valve vane to insure positive 
shut-off. 


Ne. 709 30-inch 50-pound valve 
equipped with rubber seat. Air 
bubble tight at 80 psig and drip tight 
with water at 100 psig. Fully en- 
closed geor reduction drive. Every 
R-S Valve is available in smaller 
and larger sizes, in all materials and 
for lower and higher pressures. 
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When the erection of a plant gets underway — most of the gains from 
efficient construction technique have already been won—or lost! Ulti- 
mate savings are largely set in the planning of the construction pro- 
gram—as to methods, schedules and labor requirements. a 6 


VA | fulfilime ment 
Sound technique, as Lummus applies it, means a sound night's sleep SOUS NOSs 
for those we serve who shoulder the responsibility. | V, 


At Lummus, this planning is derived from unsurpassed ‘round-the-world 
experience. Then, it is put into practice by a field staff to whom so- 
called “unpredictables” are old and familiar. 


teamwork 


designs and builds with TECHNIQUE), 
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in planning 


The full effect of detailed planning in advance of actual construction hus 
been realized in foreign work where local facilities are at a minimum. 

It called for scheduled arrival of tools and materials, periodic estimates of 
manpower requirements and the preplanning of specific procedures for 
materials handling and heavy lifts. Economy in requirements for construction 
facilities, tools and equipment by preplanned re-use at various construction 
stages is one example. The selection of a supervisory staff with experience 
permitting effective reassignment as the job progresses is another. 


on the job 


What makes t possible to move a 150-ton derrick intact from one 
tower-erection location to another, as contrasted to disassembly and 
reassembly? Planning—plus pructical experience of ‘he field staff on the 
job! Lummus field personnel has served in some 15 foreign fields, as well 
as at home, and averages better than 10 years’ Lummus experience. 


as to costs 


From an analysis of unit erection costs in which every man-‘our is 
estimated in advance, Lummus lays the groundwork for continuing cost 
control. Periodic reports, detailing costs and work-progress, permit 
evaluation of all phases of the job from start to finish. 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bldg., Houston 2, Texas 


The Lummus Company, !ta., 525 Oxford St., London, W-1, England 


Société Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 


Compania Anonima Venezolana Lummus—Edificio “Las Gradillas”’ 
Esquina Las Gradillas, Caracas, Venezuela 
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WB Here's one of the many pipe line pump- 
ing stations built from start to finish by Graver 
Construction Co. 


Graver constructed the building . . . installed 
all piping with motor operated valves from 
the station to the tanks... installed all 
machinery and pumps. . .installed all elec- 
trical equipment, switch gears, transformers, 
and lighting. Graver also put in the macadam 
roads and sewers . . . built earthen fire walls 
and leveled the tank yards. 


The control room has the latest electrical 
devices enabling the operator to regulate all 
valves by push buttons. The room is pressur- 
ized to prevent infiltration of vapors. 


Make it a point to contact the nearest Graver 
Construction office and get full details on 
Graver's Complete Service. Get a Graver quo- 
tation on your next construction, maintenance, 


or repair job. 


GRAVER CONSTRUCTION CO. 


424 Madison Avenue, New York 17, New York 


A ivision oF GRAVER TANK & MG.CO.INC. east mo, 
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Equipped to do the job 


Sun builds made-to-order units for 


all refinery and chemical plant processes. Sun also furnishes repair 
services and parts. This is evidence of the vastness of Sun facilities, 
facilities that include rolls so powerful as to be capable of cold bend- 
ing steel sheets 342” thick ...Having similarly extensive facilities for 
shipbuilding, Sun turns out record-making tankers and cargo vessels 


from keel to superstructure —no subletting. 


SHIPBUILDING COMPANY 


ON THE DELAWARE « CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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Look how closely this 8-inch steam main is 
tucked up under the roof. And, at 410 p.s.i. 
and 550°F., this piping was bound to move up 
and down enough to need flexible support. Just 
the hanger to fit this situation was ready and 
waiting right in the Grinnell Pipe Hanger 
Catalog 10-D ... the Pre-Engineered Spring 
Hanger fig. B268, type G. 

Every pipe suspension problem is pre-solved 
for you by Grinnell ready-to-install hangers 
and supports. You can get a copy of Catalog 
10-D from your Grinnell branch warehouse or 
local Grinnell jobber. 


GRINNELL 


Grinnell Company, Inc., Providence 1, R. |. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beoch 
les Angeles * Milwoukee * Mi polis * New York * Oakland * Philadelphia * Pocatello * Socramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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12%” High Pressure Hose 
and Gient Button 
Head Coupling 


Save Time—Save Money. With this simple, rugged 
portable device, it is possible to save in excess of 50% 
of the time generally required to lubricate Lubricated 
Plug Valves. It will economically and efficiently handle 
the stiffest grades of Walworth lubricants. 
The gun is self-priming, may be used in any position, 
and because of its safety features cannot injure the 
valve. 
High pressure button type grease gun fittings— 
instead of the lubricant screw which is usually fur- 
nished—are available for installation on the valve. By 
painting the valve a distinguishing color to show the ‘ 
service under which the valve operates, and painting No. 1699 Walworth 
the barrel of the gun with the same color, untrained High Pressure 
lubricant Gun 
personnel can lubricate valves with the assurance that 
the correct lubricant has been used 
Waiworth has improved and simplified its lubricants 
so that with a minimum of nine lubricants it is now 


possible to handle satisfactorily practically all indus- . . 
trial services. The new Walworth 517 and 514 lubri- or ubricat 
cants will take care of 95°, of the service conditions g 
encountered in the handling of Petroleum Products e 
and Gas Pipe Lines. The other seven lubricants will 
take care of most other petroleum, chemical, and in- T rica e 
dustrial services 

All Walworth lubricants are available in Jumbo stick 


size, individually wrapped and packed 10 sticks per ly 
box. Two Jumbo size sticks will completely fill the bar- 


rel of the Walworth Lubricant Gun 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 


For best results use Walworth Lubricants 
in Walworth Lubricated Plug Valves. 


DistTrRisuTtors IN PRINCIPAL CENTERS THROUGHOUT THE 
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Whether you need gravity storage tanks for a steel experts of our experienced organization 


Marine Terminal or pressure and vacuum tanks , 
If you are planning to expand or replace your 


for a Food Processing plant, the quality stan- ; 
present storage or materials handling facil- 


dards guiding our operations for more than 
ities, consider the quality of Southland Steel 


forty years assure you top quality work. 7 
Products. 


Highly fabricated tanks and piping as well as Write us outlining your requirements. Our 
simply designed vessels are produced to your engineering staff welcomes the opportunity of 


complete satisfaction when you utilize the working with you. 


CHATTANOOGA BOILER and TANK CO. 


OVER 40 YEARS OF SERVICE TO AMERICAN INDUSTRY 
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Here IS AN OUTSTANDING FAMILY of 
insulating fire brick for back-up or ex- 
posed use . . . the only family of its kind 

. that gives you a complete range ...a 
quick heating insulating fire brick for every 
purpose 

By taking advantage of the quick heat- 
ing characteristics of these insulating fire 
brick, you'll benef through important 
savings in fuel because of the quicker rise 
to proper operating temperature in the 


furnace. This is a result of the low heat 
storage capacity and low thermal conduc- 
tivity characteristics of the brick. These 
factors are especially important where fur- 
naces are being intermittently operated. 

The same materials can also be obtained 
in large size units as Johns-Manville In- 
sulating Fireblok. This product has many 
advantages over the smaller size fire brick, 
from both a construction and stability 
standpoint. They can be quickly applied 


because they are easy to cut and fit. J-M 
Insulating Fireblok provide additional 
heat savings because they reduce the 
number of joints, and require less mortar 
for bonding. 

Why not have a Johns-Manville insula- 
tion expert call to tell you more about 
ways in which you can save by using these 
insulations in your furnaces. Write Johns- 
Manville, Box 290, New York 16, N. Y. 
for further information. 


Densities, Ib per cu ft 


seme 


ative service pone! test for 


JA 3000, 24 he soaking period for other brick 


* Conductivity is expressed in Btu in. per eq ft per * 
per hour of the desgnoted meon temperature: 


Note. Above fests are in accordance 
with ASTM. tentotive standards 


Johns-Manville First in INSULATIONS 
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4 he family of Johns-Manville | 7 
| the family o ns-Manvilie | 
insulating Fire Brick... #8. | | 
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| 2” 35 42 48 | 63-67 
Transverse Strengths, ps: 60 80 120 125 120 200 
\ Cold Crushing Strengths, psi 70 us 170 190 150 | 400 ‘ 
Lineer Shrintege | percent 0.0 at 2000 F 0.0 at 2000 F 0.3 at 2300 F 1.0 et 2600 F 4.0ct2800F | 0.8 at 3000F ig 
Reversible Thermal Exponsion percent OS OS O6a OS OS O6at | OS O6a 05 O6at 
2000 F 2000 F 2000 F 2000 F 2000 F 2000 F , 
Conductivity’ at Mean Temperatures 
$00 F 0.77 0.97 ist 1.92 2.00 3.10 
1000 F 1.02 1.22 1.9 2.22 2.50 3.20 
1500 ia? 2.31 2.52 3.00 3.35 
2000 F 172 2.70 2.82 3.50 3.60 
Recommended Service 
Bock up 2000 F 2000 F | 2300 F 2600 F 2800 F 3000 F 
Exposed | 1600 F | 2000 F | 2300 F | 2600 F | 2800 F | 3000 F 
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COMPLETE “ON-CALL” STOCKS 
FOR YOUR SPECIALIZED METAL NEEDS 


Geared to industry's continuous demand for specialized metals, Metal Goods’ one-call service 
is designed to make your metal procurement easier — and more efficient. By having the metals 
you need “on-call” from your Metal Goods warehouse—when you need them —you con 
eliminate costly metal inventories... .save storage space... reduce materials handling. ..and 
gain efficiency through simplifying your supply effort. 

Metal Goods warehouses are strategically located to serve you quickly and dependably. 
Sheets, Plates, Tubes, Bars, Fittings and Accessories of ... STAINLESS STEELS 
ALUMINUM + BRASS + COPPER + MONEL* + NICKEL* + INCONEL* 


Plus . . . complete stocks of Condenser and Heat Exchanger Tubes ... Admiralty ... “Alclad” 
Aluminum ... 70/30 Super-Nickel, Monel. 
Tube Sheets ... Naval Brass... Muntz Metal 
Fittings and Accessories 


Consult your Metal Goods metallurgical specialist on the proper metal for your application. 
"Not worehoused in Kansas City or St. Lowis 


Phone, wire or write your Metal Goods warehouse for your specialized metal needs. 
Do you have the “Metalog”? It's a complete stock list and metal manual — Write for it! 


—~“METAL GOODS CORPORATIO 


WAREHOUSES: 5%. bowls, 5206 Brown Ave. ° Tulse, 302 N. Boston ° Dallas, 6211 Cedar Springs Road ° Housten, 
711 Milby St. ° New Orleans, 432 Jul a St. . Denver, 8117 17th St. * Kansas City, 1300 Burlington 
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LET if SHOW YOU 


Here's the way to get a true idea of the kind of job the Bethlehem Quenched 
Nut can do. Choose a high-temperature bolting job—as tough a one as you can 
tind—and put the quenched nut to work. 

The Bethlehem Quenched Nut has the internal strength, the stamina, the 
hardness, and the ductility to absorb all the punishment that high-temperature 
refinery bolting has to take. This is because it is truly a hot-forged nut. It is not 
merely punched from a hot bar, but is made by actually forging and extruding 


hot metal into a forming die. This results in a nut with a highly-refined, tough 
grain structure—a nut strong enough tc break any stud or bolt on which 
it is used. 

The Bethlehem Quenched Nut has uniform threads. Its oxidized sides are 
smooth, untrimmed, and resistant to corrosion. Made by Bethlehem’s Lebanon, 
Pa., plant to ASTM Specification A-194, Grade 2H, it comes in all bolt sizes 
from ¥% in. to 3% in. It’s ready to show you how good it is, any time you say. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Stee! Corporation 
Export Distributor, Bethiehem Stee! Export Corporation 
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Ingersoll-Rand has them... 


In chemical and food industries where 
vacuum equipment is an essential part of 
many highly technical processes, Ingersoll- 
Rand has the engineering know-how. 


You will find trained engineers in Ingersoll- 
Rand branch offices who are vacuum spe- 
cialists. They are constantly working with 
process engineers who are finding new and 
better ways to make vacuum equipment 
speed up processing time . . . improve product 
quality ... reduce costs. 

If you are looking for the answer to a 
vacuum problem, why not take advantage of 
the experience of Ingersoll-Rand engineers? 
They can show you how the correct applica- 
tion of I-R vacuum equipment is producing 
effective results in chemical and processing 
plants manufacturing a wide variety of 


products. 


Ingersoll-Rand 


1064 11 BROADWAY, NEW YORK 4, W. Y. 
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This may sound like a broad statement, but we can prove 
it. Because of the completeness of the Powell Line, we 
are always able to supply the right valves to meet the 
requirements of every industrial flow control service. 


You specify the conditions under which the valve must 
operate. Usually your Powell distributor will know which 
is the right Powell Valve to meet them. If the conditions 
present a problem he can always consult Powell Engineers, 


Sntiaeteeniniaies or if you prefer, write to us direct. 
Cast Ghost Gato Valve with At all events be sure you install the right valves—it’s 


flanged ends, outside screw 
rieing stem, bolted flanged easy to do with the Powell Line.* Failure to do so will 
mean faulty performance instead of the long, trouble-free 


operation you can expect from the right Powell Valves. 


Fig. 1708 —200-pound Bronze Globe Fig. 375 — 200-pound 
Valve with screwed ends, union bon- Bronze Gate Vaive. 
net, renewable, specially heat treated Screwed ends, union 
Stainiess stee! seat and regrindable, bonnet, inside screw 
renewable, wear-resisting “‘Powell- rising stem and re- 
jum mickel-bronzy disc. newable ‘‘Powellium”’ 

wear-resisting nickel- 


bronze disc. 


*The Complete Powell Line includes Globe, Angle, 
Gate, Check, Relief and Flush Bottom Tank Valves in 
Bronze, tron, Steel and a wide range of Corrosion- 
Resisting metals and alloys. 
Fig. 1793-—Large 125-pound Iron 
Ask your nearest Distributor—or write direct = Bey Bronze Mounted Gate Valve. 
Fig. 3061 Class 300-pound Cast Stee! Made in sizes 2° to 30°, incl. Has 
outside screw rising stem, bolted 


and cap. Dine has Wm. Powell Co., Cincinnati 22, Ohio 


permit full, straightway, unobstructed 


flow through the valve body. DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


| You SP IGHT 

| — | 
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WE'RE READY TO HELP 
YOU LICK YOUR 


4 ine 


RING your refinery piping problems to NATIONAL Tue. 

As a result of long experience with refinery require- 
ments, we have available 28 different analyses of Still 
Tubes, Condenser and Heat Exchanger Tubes, and Re- 
finery Piping covering practically every condition of cor- 
rosion, oxidation, temperature, pressure and exposure. Each 
of these 28 different analyses has been proved to meet the 
specie condition for which it is recommended. 

Yes, come to Tubing Headquarters. Tell us what con- 
ditions are at your plant .. . and what you expect of the 
pipe and tubing you buy. We'll check the information you 
provide against our large and ever-growing file of past 
problems involving similar conditions which have been suc- 
cessfully solved with NATIONAL Seamless Pipe and Tubes. 
The chances are we'll come up with a recommendation that 
will exactly meet your requirements . .. and save you a lot 
of time, trouble, and money! At any rate, it will cost you 
nothing to find out just what we can do for you! 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(Tubing Specialties Division) 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRISUTORS 
UNITED STATES STEEL EXPORT COMPANY, WEW YORK 


NATIONAL SEAMLESS PIPE 
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1SO-FLOW FURNACES 
DEV INC.; 120 EAST 41ST STREET. NEW YORK 
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30 TANK MANUFACTURERS 
HAVE THEIR CATALOGS FILED 
IN REFINERY CATALOG... 


IT'S EASY TO SPECIFY THE ONE THAT'S RIGHT FOR YOUR JOP 


R REFINERY CATALOG furnishes the catalog data you 
need to compare the leading makes. Besides tanks you'll 
find complete catalog information on approximately 


2,000 other types of process plant equipment and 
supplies filed between the covers. Three hundred and 
thirty manufacturers distribute their catalogs in RC to 
make your buying job easier. When buying or specifying 
refinery, natural gasoline or petrochemical plant equip- 
ment you save time and find it quicker by looking it up 


in The Refinery Catalog. 


™REFINERY CATALOG 
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PETROLEUM REFINER aa 

THE UNIVERSAL EQUIPMENT GUIDE FOR REFINERY BUYERS _ 
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SCAT CATA 
}AEROCAT CATALY Si 


Background for high octane fuels 


Today, thanks to the fluid cracking techniques —_ Arro** Specialty Catalysts for various chemical 
used in modern refining — it is possible —_— processes . . . Gasoline Dyes and Drilling Mud 


to produce high octane fuels to match the re- Chemicals. Literature and samples of these 
quirements of engines of high compression ratio. products are available on request. Write today. 
Contributing vitally to this progress has been **Trade-mark 
Cyanamid’s development of Arrocat* Ground 
and Microspheroidal Synthetic Fluid Cracking 


Catalysts. 

Behind these efficient products, continually in ( 

expanding production to mect increasing require- ye] 

ments, are Cyanamid’s scientifically equipped 

units, extensive research facilities and the expe- G - 

rience and skill of our highly trained technical AMERICAN yanamid company 

staffs. All of these are at your service to help you 

select and use the catalyst best suited to your PETROLEUM CHEMICALS DEPARTMENT, DIV. AI 

individual needs. 
Other Cyanamid specialties for the Petroleum 30 Rockefeller Plazo, New York 20, N. ¥ 

Industry include Arro.use* Additives for regu- 

lar, premium and heavy-duty motor oils . . . 


WHEN PERFORMANCE COUNTS...CALL ON CYANAMID 
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Cross-section of the Chapman Tilting 
Disc Check Valve illustrating the way 
that the balanced disc is supported on 
the pivot, with arrows showing the travel 
of the disc. A feature of the design is that 
the disc seat lifts away from the y seat 
when opening, and —— into contact 
when closing, with no sliding or wearing 
of the seats. 


nA? 


with CHAPMAN 


TILTING-DIS 


CHECK VALVES 


That's right! With Chapman Tilting-Disc Valves, head losses 
are 659% to 80% lower than for conventional type check valves. 


But no wonder head losses are lower. Chapman Check Valves work 
with ... not against... the stream. The balanced disc rides smoothly 
on the flow . . . lifts away easily in opening and closes quickly and 
quietly. There's no slamming to cause destructive pipe line stresses 
... Minimum wear on seats, hinge pins and bearings. 


All these features mean lower maintenance costs for you. So write 
today for additional information. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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OSTER WHEELER CORPORATION | 


¢ CAPS FASTER 


Introduced 18 months ago by The Pressed 
Steel Co., the new LeJons method of assem- 
bling bubble caps and risers has substantially 
shortened the off-stream time required for 
clean-out and inspection on a “turn around”. 
It has likewise shown impressive savings in 
tray construction cost. 


The above exploded view shows all the parts 
used in the new LeJons bubble cap assembly. Cap, 
riser and yoke come securely weld-assembled in one 
unit, ready for wedging in the tray. To install just 
hammer in wedges and bend over slightly to lock. 
To remove, simply knock out wedges. A survey of users 
shows these seven reasons why this unprecedentedly 
simple assembly is being increasingly specified: 

1) Faster Assembly -- no bolts or nuts. 

2) Perfect alignment of caps automatically. . 
3) Tighter Assembly -- unit locked positively. 
4) Stronger Trays, due to wedging action. 

5) Eliminates costly flaring or welding of risers. 


LICENSED UNDER PATENT NO. 2480862 


THE PRESSED STEEL COMPAN 


of WILKES-BARRE, 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


6) Less Maintenance, due to simplicity and tightness. 
7) Ease of Cleanout or Replacement. 

Assemblies furnished in any workable metal, style 
and size of cap. Gages of metal in cap and riser to 
suit size. Made to suit tray plate thickness with or 
without gaskets. Yoke of 1/8’ metal. Wedges of 12 
and 14 gage. 


OVER 150 STANDARD STYLES of bubble 
caps are furnished WITHOUT DIE COST 


All of the over 150 standard PSC bubble caps 
are furnished for tray assembly by the LeJons or 
any other standard method. With dies on hand for 
this wide choice of styles, The Pressed Steel Co. not 
only makes prompt delivery, but we save many cust- 


omers the cost of dies. Send your blue- 

prints. Special caps promptly designed. ot 
| 


Let our technical staff aid you. 


BULLETINS 21 and 3! on request. 


PENNSYLVANIA 


OFFICES IN PRINCIPAL CITIES x 
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IMPORTANT 
ADVANCEMENT 
IN PNEUMATIC 
FLOW CONTROL 


Here's flow control flexibility ...one instrument for any application, 
regardless of flowing medium. The absence of mercury avoids process con- 


tamination... the Stainless Steel bellows are non-corrosive. In addition, 
installation is simplified and piping problems are minimized. 


The Brown Pneumatic Flow Controller with Barton Meter Body makes 
an ideal combination . . . adds « new degree of freedom to control of flow and 
utilization of pneumatic transmission. 
Call in your loeal Honeywell engineer for a discussion of your applications 
... he is as near as your phone! 
MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 


4498 Wayne Ave., Philadelphia 44, Po. 
Offices = 73 princ pel cities of the United Stotes, Conede ond throughout the world 


ed Instiumentalion 


FOR THE PETROLEUM INDUSTRY 
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AND HEATING 


How to simplify piping jobs 
--- Standardize on the CRANE line 


FOR HIGH-PRESSURE, HIGH-TEMPERATURE steam or oil lines. *. 
Crane recommends 600-Pound Cast Steel Wedge Gate Valves. 
Shown here, No. 3615X Gate with outside screw and yoke. 
Exelloy to Exelloy seating makes these valves ideal for oil and 
oil vapor services up to 1000 deg. F. Flanged, screwed, or 
socket-welding ends. Sizes: Vz to 2 in. See your Crane Catalog. 


EVERYTHING FROM... 


C RA 
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SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 


When you have access—as you do at Crane—to 
the world’s most complete line of piping equip- 
ment, why look elsewhere for valves, fittings, 
pipe and accessories? Take these Flushing Oil 
Lines, for example. All piping materials for the 
installation are available from Crane . .. on one 
order... through well-stocked, local Branches 
and Wholesalers backed by large factory stocks. 


To rely on this Single Source of Supply is to speed 
and simplify every piping procedure from design 
to erection to maintenance. One Responsibility 
for materials helps you to get better installations, 
avoids needless delays on the job. One Stendard 
of Quality— when it's Crane Quality—assures de- 
pendable performance from every piping item 
in your system. 

CRANE CO., 836 S. Michigan Ave., 
Chicago 5, Ill. Branches and Whole- 
salers Serving All Industrial Areas. 


ATe 


Flushing oil lines 
to main column—all 
piping materials 
available from Crane. 


FOR EVERY PIPING SYSTEM 
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here's One Reason Why: 


ia % Over 60 years ago, 
— aPratr& Capy Boord of Directors 


d this 


> 


‘* That the superintendent 
«+ shall be held responsible 
««for the production of goods 
‘‘as near perfect in design, 
««material and workmanship 
‘sas shall make them merchantable 
«¢and of a character that will serve 
**to establish for this company 
«¢a high reputation. 


eThis policy has remained unshaken 
through two world wars. The “high 
reputation” has been maintained. 
More than ever before, the valves 
offered by R-P&C meet the demand 
for longer and better service. 


Wee + Ses 


& C VALVE DIVISION 
AMERICAN CHAIN & CABLE 


more and better 

2 
; 
4 Conn, RE, 
AC, Alves 
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Petroleum Companies! 


HOW TUBE-TYPECOOLING SAVES 
YOU MONEY ON MAINTENANCE- 


1. Large heat transfer area plus efficient air flow 
removes heat quickly. 

2. Straight tubes do not, normally, clog or collect 
moisture. 

3. Internal fans circulate inside air for even cool- 
ing and fast heat dispersal. 

) 4. External fan blows air through tubes to efficiently 
remove heat. 

5. All electrical parts are enclosed. Dirt cannot enter. 


600 hp, 1175 rpm, tube-type explosion-proof motors — (oe 


are shown installed ot the Humble Oil & Refining Co., Baytown, Texas, 


AB per ONE THIRD of Allis-Chalmers tube-type, explosion- 3. QUIET OPERATION because of improved fan design 
proof motors have been purchased by 18 of the world’s .. . Straight flow of cooling air . . . smaller quantity of cool- 
leading petroleum companies! . . . Proof that petroleum ing air required by effective radiation system. 


want 4. LIGHTER WEIGHT, YET MORE EFFICIENT! Elimina- 
1. APPROVED BY UNDERWRITERS’ LABORATORIES tion of heavy shell castings reduces motor weight . . . n0 
for ratings to 450 bp at 3600 rpm. Motors of similar de- sacrifice of electrical performance. ; 


sign are offered in larger sizes. This new, tube-type motor You’ ; ; ‘ 
‘ou'll want more information on how this new motor can 
help save maintenance dollars! Send for Bulletin 51R7149, 


very large sizes. 

2. MOTOR IS SELF-CLEANING because of straight flow ALLIS-CHALMERS, 1062A SO. 70 ST. 
of cooling air — avoiding hidden recesses encountered in MILWAUKEE, WIS. 

usual designs. If unusual operating conditions make clean- 

ing desirable, motors can be cleaned while in ion — 

simple as cleaning your shotgun with a ramrod! Texrope is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 


TURBINE . BLOWERS ong | TRANS- MOTORS—TEXKOPE CENTRIFUGAL 
GENERATORS COMPRESSO FORMERS SUBSTATIONS DRIVES CONTROL PUMPS 
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YARWAY TRAPS 


Troubled with ‘ousdoor steam trap? freeding ’ Solve 
the problem the way Thermoid did at their Trenton, 
N. J., plant. 


They installed Yarway Impulse Steam Traps on coal 
handling equipment. Now, though temperatures dip to 
zero and snows pile high, their traps never freeze. 


Condensate does not accumulate in Yarway Impulse 


Traps. The only moving part—a liule valve—floats on 


the load. It discharges condensate as it comes through, 


instead of waiting for a quantity to accumulate. Hence 
— nothing to freeze. 


Add to that, Yarway Traps’ reputation for low mainte- 


nance, quick heating, easy installation, and economy 


of operation and you have reasons why over 600,000 


Yarways have already been bought. 


Often it costs less to install new Yarways than to 
repair old type traps. See your nearest Mill Supply 
Dealer. For his name, and free Yarway Trap Book, 
write... 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


Yorweoy Traps best the wors! weather in this 
installation at Thermoid's Trenton pient, 


| 
7 
th 
— 
%, 
IMPULSE STEAM TRAP 
y 


The Monel® cladding guards against corro- 
sion. 

The steel base permits re-rolling...no 
need to scrap Monel-Clad tube sheets 
when re- tubing. 

You get solid metal advantages with clad 
steel economy. 

Where circulated liquid is brine or other- 
wise corrosive, Monel-Clad tube sheets can 
be expected to give exceptional service... 
even when other metals have proved un- 
satisfactory. 

Because of its high corrosion-resistance 
and its long life economy, Monel-Clad Steel 
has found wide acceptance in the petroleum 
and chemical industries where adverse con- 
ditions are a threat to operating equipment. 

Lukens Monel-Clad Steel for tube sheets 
meets the standards of the Tubular Ex- 
changer Manufacturers Association. A uni- 
form, ¥% in. thickness of Monel is perma- 


MO L @eefor minimum maintenance 
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MONEL-CLAD STEEL TUBE SHEETS CAN BE RE-USED 


nently bonded to ASTM A-212 Grade B 
backing. Cladding of this thickness will ac- 
commodate the pass partition grooves and 
first hole tube groove. 


For your convenience, Lukens Monel- 
Clad Steel for tube sheets is stocked in 
ready -to-use standard plates. Thicknesses 
now available range from 2 in. to 4 in., in 
in. increments. 


For further information and prices on 
Lukens Monel-Clad Steel, write directly 
to the Lukens Stee! Company, 524 Lukens 
Building, Coatesville, Penn. 


And for the tough jobs, Monel condenser 
tubing is available from stock in %” diame- 
ter and wall thicknesses of 14 and 16 gauge. 
For sources of supply, write directly to Inco. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


on 
EMBLEM OF SERVICE 
| 
P 
J 19 


#27 Reducing 
47 Back Press 


#33 Reducing 


#35 Reducing 
736 Bock Press 


=11 Steam Reducing 
10-225 Outlet) 


For Gas, Air, Steam, 
Water or Oil Service 


Wire or Telephone ‘‘MAINTENANCE”’ about your 
Pressure Control Problems 


Our application engineers will understand your needs 
and recommend most suitable regulator for the job 


IMMEDIATE SHIPMENT of 


Regulators 


Liquid Level Controllers 


Diaphragm Control Valves 
from LARGE HOUSTON STOCKS 


ce 
| | 
| ORS | 
MASONEILAN REGULAT 
| 

MAIN ORATION 
| 
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The reason lies in the unique dual- 
ce Or oOurse eee element design of this muffler system. 
Work is started on pulsative exhaust 
gases at the engine—noise and pulsa-~ 
the installation advantages of a ton reflections are virtually 
at their source. The Fluor Series “D” 
a Muffler is a system that incorporates 
FLUOR SERIES MUFFLER SYSTEM two muffling elements —a primary ele- 
ment located in the immediate prox- 
0 LONGER is ultimate muffling efficiency de- imity of the engine and a secondary element 
pendent upon trial-and-error locating of at any desired spot outside the engine room. 
exhaust piping. With ‘Pitior Series “D,” exhaust The Fluor Series “D” Muffler System is the answer to 
iler diameter, location of outside your muffling problems. In addition to installation flexi- 


ber flexible without affecting pressure drop bility it provides the highest muffling efficiency obtains 
or noise aitenuation and pulsation reduction efficiency. able—ar a cost competitive with conventional mufflers, ¥ 


The Fluor dual-element principle Qc, 
permits sizing muffler and piping eo” by 
t 43 


to space requirements without 


setting up hazards common Ss 
single-element mufflers. or 
All elements, includiangintercon- 
necting piping, awe engineered to 
in diameter. Because muffling is spread 
iat throughout a Fluor Series “D” 
System, the outside muffling ° 
chamber can be set at any de- 
sired distance from the engine L 
room wall, 
BE SURE WITH FL > 
AVAMABLE FROM STOCK—A Fluor Series “D” Muffler System to fit 
virtually any 2- of 4¢ycle, 200 io 2400 HP diesel engine is available Ae ee ee 
from stock. You need only submit engine room design and dimensions, Towers and Fin-Faa Unies 
make, model and RPM of engine and whether mufiling system is to be . ees ee ere 
air-cooled or non-sir-cooled. Inquiries will be answered promptly. Processing Plants. 


2500 ATLANTIC BLYD,, LOS ANGRLES 22. CALAP. 
Offices in principal cities in che Unined 


THE FLUOR CORPORATION, LTD. Kopresenied the Sterling Area: by 


Head ightson Processes led. House, 


Street. London, England 
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VIRTUALLY 
UNBREAKABLE! 


Se strong thet the ph-sensitive 
bulb con withstand as much pressure 
os the thick stem itself! 


Abrasion resistant — unusvolly 

Zz rugged for long life and reliable 

a measurement even in highly abrasive 


slurries! 

Chemical durability excellent 
in the strongest acids and alkalis 
even at elevated temperatures! 


UNPRECEDENTED 
pH RANGE! 


0 to 14 pt — with the high-tem- 
perature high-pH gloss only smoll 
reproducible deviation near extreme 
limits, even ot high temperatures 

0 te 11 pH at room tempera- 
perature and 0 to 10 pH at boiling 
for the general-purpose gloss 
without correction for sodium ions! 


Only Beckman Glass Electrodes offer all of these features: 


RAPID RESPONSE accuracy with freezing to boiling and ashore 
speed and convenience 
> ENTIRE pH SCALE 


> STABLLITY to match the high prec 
sion of BECKMAN pH METERS 


plete freedom from outside electrostatn 
imterterence 


ron errors 
high-pH glass, « > pH deviation at 


INTERNAL SHIELDING gives com 
tested 


FACTORY SEALED 


no maintenance 


COVER EXTREME 


TEMPERA TURES: 
30° te 130°C 
with the new high 
pH gloss. 
—20° te 100° C—with 
the new general-purpose 
gloss. Will withstand even 
repeated freezing. 


IMPROVED 
CONSTRUCTION! 
Simplified, heat-resistant 
construction eliminates wax filling 
retains patented Beckman internal 
shielding increases measurement 
precision. 


small sodium Constant Research over the years hos 
. with high-temperature maintained Beckman Leadership in the 


instrumentation field 
—Beckmean pH Meters and Glass Electrodes 


pH in I N sodium hydroxide —Beckman Ultraviolet, Visible and 


Introred Spec trophotometers 


Instruments . 
for Reliability! 


lation into the electrode connections > UNIQUE CHEMICAL DURABILITY 


located on protected panel board alkali 


PEXTREME TEMPERATURE RANGE And 
Several types permit use from below be used as a stirring rod! 


These new electrode glasses are now being used in 


in dilute solutions 


rapidly as powible, they will be available im the full line of Beckman Giass Electrodes 


BECKMAN INSTRUMENTS © National Technica! Laboratories, South Pasadena 25, California 


ner 


i 
| 
Now Nex | 
| 
/. 
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STEAM CONDENSERS AIR ESECTORS 
COOLING TOWERS - HEAT EXC IANGERS 


LPHIA, 


OF PHILADE 


| 
j “alle, Particie,” County od of hy 
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L EASY TO RELOCATE 


Shaft height is the same on all 
G-E standard single-stage turbines. 
This means thot moving turbines 
from one job to another doesn't 


require a “custom line-up job.” 
t only shaft height, but size of 
oupling fit and keyways are stand- 
rd on every unit. 
DP turbines ore quickly aligned, 
. Unless casing temperatures are 
igh, DP’s can be lined up cold with 
the ossurance that shoft lift will be 
within allowable limits when the 
turbines are heated. Such easy 
alignment is possible only on a 
center-line supported unit. 


In oil refineries, where modernization programs frequently require 
shifting of equipment from place to place within the plant, drives with 
flexibility of application are a “must”. This is one more reason why 
General Electric's STANDARD line of mechanical-drive turbines is 
winning such popularity in the petroleum industry. They can be easily 
transferred from one job to another, their speed and range changed easily, 
and their horsepower rating adjusted economically. 


2. EASY TO ADJUST SPEED 


By adjusting a simple handwheel, 
the speed setting can be varied 
within a 30°, range. Once adjusted, 
the DP’s hydraulic governor holds 
speed accurately. 

If a change in application makes 
a new speed range necessary, the 
range can be set anywhere from 
800 to 5000 rpm by simply sub- 
stituting a new emergency governor 
and a new set of low-cost gears on 
the governor drive. These gears are 
standard, available on immediate 


delivery from the factory. 


REMEMBER eee 


means Dependable Power‘ 
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DP TURBINES PROVIDE FLEXIBILITY THREE WAYS 


3. EASY TO CHANGE RATING 


When steam conditions or load 
demands change, a DP turbine 
can be adapted at a reasonable 
cost for the new requirements if 
they are within the steam flow ca- 
pacity of the casing. Example: If it 
is desired to increase the horse- 
power rating, the only changes 
which are usually necessary are new 
nozzle plate and valve parts. The 
cost of such parts is far less than the 
cost of a new turbine—which would 


be required with a less flexible unit. 


|: In Refineries, FLEXIBILITY COUNTS | 
Wi 
44 


Easy to change Emergency One Standard 
Governor | Shaft Height 


Easy to change Governor 


Gears 


| 


Easy to change 
Nozzle Plate 


The General Electric standard DP Turbine incorporates For the full story on how these featwes con moan operat. 
ing benefits for you, call your G-E representative. Or 
write today for GEA-4955, a 20-page, descriptive 
“special” turbines. They give you a drive which is depend- bulletin. Apparatus Dept., General Electric Co., Sche- 


able and flexible—ideal for application in the oil industry. nectady 5, N. Y. 


GENERAL ELECTRIC 
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They are the lowest-priced, 
full-port-area plug valves in their pressure 
and temperature range 


And they out/ast all other lubricated plug valves in their class. 
Every one of their many outstanding advantages including 
seal around ports 
ixtreme economy of lubricant 
Single lubricant for wide veriety of applications, end 
Self-sealing avtometic adjustment for weer 


.. . are features asked for by engineers and operating men of 


d 
Proot of their long, economical, dependable performance has 
m established in practically every industry during the past 
m years. And at their new low price, they are more than ever 
ur lowest cost-per-year fluid control. 
Why not send today for your free copy of Valve Refer- 
ence No. 39-5? It shows sizes, types and pressure 
ratings for Homestead-Reiser Valves. 


How the “'Se!f-Sealed” Principle Works 


In addition to a full lubricant seal around the ports and around 
the top and bottom of the valve, the wedge-action of the plug 
under line pressure, constantly presses the finely-finished sur- 
faces of the plug outward against the seating surfaces of the body. 
This self-sealing action keeps the plug surfaces in contact at all 
times with the mirror-like bore of the body. The plug thus 
automatically adjusts itself for wear, assuring extra long life 
maximum leakless service. 


Write today for Reference Book 39—Section 5 


HOMESTEAD VALVE 
MANUFACTURING CO. 


“Serving Since 1892” P.O. Box 16 Coraopolis, Pa. 


46 


Petrolewm Re finer 


1. 29, No 


1 


A LOWER COST-PER-YEAR VALVE thamy | 
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You ge a great deal 


When You Buy Wolverine Condenser Tubes 


Quality Controlled WOLVERINE TUBE DIVISION 


FROM ORE TO FINISHED PRODUCT. Calumet & Hecla Consolidated Copper Co. 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 
1431 CENTRAL AVE. ° DETROIT 9, MICHIGAN 
Plants at Detroit and Decatur, Alabama 


Stocks Available at all Wolverine Mill Depots 

DETROIT, MICH. @ DECATUR, ALA. @ HOUSTON, TEXAS 

ANGELES, CALIF. LONG ISLAND CITY, N.Y. 
Sales Offices in principal cities 
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WITH THESE 


in the fight against coke. You win a thorough 
cleanout job . . . relative freedom from the de- 
lays of tube cleaner failure . . . and a big cut in 
timeout for cleaning stills. 


Long-surface swing-frame head, for Whatever your coke condition, one of these 
tubes of wide tolerance. 

LAGONDA cutter heads will handle it—backed 

by the powerful LAGONDA 1100 Series motor. 

With its free-spinning ball bearings and full 

front-and-rear lubrication this motor puts prac- 


Type =o for uneven tically all the power right through to the cutter 
— oye head for a smashing attack on coke and the 


quick resumption of production. 


Type UO head, for average 
coke conditions. 


Type UHC head, for extremely 
heavy coke. 


GRINDS BOILER 
HANDHOLE SEATS TRUE 
The ELLIOTT Handhole Seat 
Some of the reports we get about time 
saved with LAGONDA tube cleaners, lead 
us to believe that the cooperation of a hole 
LAGONDA tube cleaning specialist could dhe cost 
be very well worth while in many refin- parce 
tion? No obligation. LAGONDA bulletin, on 


with full data, mailed at request. for the bulletin and full ok 
Y-287 
Aq TUBE CLEANERS 


ELLIOTT COMPANY e¢ Lagonda Division « SPRINGFIELD, OHIO 
Plants ot: JEANNETTE, PA. + RIDGWAY, PA + AMPERE,N J. * SPRINGFIELD.O. + NEWARK.N J 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Petroleum industry 


CALCIUM CHLORIDE 


CAUSTIC POTASH 
CAUSTIC SODA 
CHLORINE 
SODA ASH 
SODIUM BICARBONATE 
SODIUM NITRITE 
SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Strest, New York 6, N.Y. 
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stressin g 


During many years of desalting activity, Petreco has stressed always the importance 


of fast, effective service. When refiners cite benefits such as more time on stream, 


lower maintenance costs and increases in refining capacities, we know that such 
benefits result directly from Petreco’s high efficiency salt removal. However, we also 
believe that the Petreco service organization, whose know-how and experience are 
unequalled in the industry, is of substantial assistance in providing more profit- 


able refining through more efficient desalting. 


PETRECO 
DESALTING 


PETROLEUM RECTIFYING COMPANY 
5121 $. WAYSIDE DRIVE + HOUSTON 1, TEXAS 
648 EDISON BUILDING + TOLEDO 4, OHIO 
530 W. 6th STREET + LOS ANGELES 14, CALIF 


| DESALTING 
SPECIALIZED PETROLEUM PROCESSES) 
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Neo Bennet Joint 


MAXWELL 


MANNING 
9 


Mokert of ‘Hancock Valves, ‘Ashcroft Gauges, ‘Consolidated 
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They're known, in a large oil company, as “those tough 
they combine twelve superiorities 
. they're modern in every 


and tight valves” . . 
available in no other valve . . 
detail even to the safe, comfortable, sleekly scolloped 
hand wheel. They're the general purpose Hancock Steel 
Gate wetpvatves .. . Check them for yourself. You'll 
find that Hancock Gate wetpvatves will take the 
toughest services, stay tight month-after-month . . . 


Bearing Stem-Te- 
Wedge Connection 


Costing no more than ordinary valves, Hancock Gate 
WELDVALVES give you integral stellite seats that mean 
years of trouble-free operation; a modern, functional 
design that eliminates bonnet leakage and gasket 
troubles, and ten other reasons why their usage is grow- 
ing every day... Hancock Steel Gate WELDVALves are 
designed for 800% at 750 deg. F. or 2000% at 100 deg. F. 
Sizes up to 2 inches. 


Write today for the new Bulletin 202 on General Purpose Hancock Steel Gate WELDVALVES. 


HANCOCK Jalves 


A PRODUCT OF 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


Flactrical instrumer 


alety and Relief Volves, “Americ 


= herd, corresion and grester than their 
leak- 4 
Dies 4 space, 
of long-tifo, no gall- 3 — oot quality. for the widest 
Clend—ne we. _ Safe, Comfortable 
coated with heavy ings to exacting, obsolute uni-— 
corrosion of all externel 
: a 
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4, 
4, 
TRADE MARE 4 4 
$1 


FILM TYPE 


ine 


“(Patent Pend 


Vogt engineers have taken a familiar refrigeration plant 
“old timer" and developed it into this modern, efficient 
heat exchanger. 


The film type exchanger operates in a vertical position. 
Water introduced in the top chamber is distributed in a 
thin film against the inner tube walls by means of special 
ferrules. The shell side of the exchanger has baffles 
arranged to provide optimum velocities, pressure drops, 
and heat transfer rates. Shutdowns are eliminated because 
tubes can be cleaned while the unit is in operation; thus 
permitting the use of dirty, mud and silt depositing water. 
Vogt Film Type Exchangers now serve as Jacket Water 
Coolers, Sulphuric Acid Coolers, and Sulphur Dioxide Con- 
densers, and can be designed to condense any vapor. 
They are also applicable for handling liquids other than 
water in film flow. 


HENRY VOGT MACHINE CO., INC. 
LOUISVILLE 10, KENTUCKY 
Branch Offices: New York, Philadeiphia, Cleveland, Chicago, St. Louis, Dallas 


Bulletin HE-S it @ pic- 


Jacket Water Coolers serving engines of 7,300 H.P. 
Muddy well water used as cooling medium. 


1 HEAT TRANSFER 


EQUIPMENT 
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Substantial Savings 
IN HANDLING ACIDS, 
CORROSIVES, 

HOT LIQUIDS 


A Companion 
to the FAMOUS WILFLEY 
Sand Pump 
Buy WILFLEY for 
Cost-Saving Performance 


A. WILFLEY & SONS, inc. 
Denver, Colorado, U. S$. A. 

New York Office: 1775 Broadway 
New York City 
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be PUMPS 


WILFLEY pumps are trouble-free. They op- 
erate without attention...carry the load easily 
and economically. Production records in to- 
day’s most modern chemical plants prove the 
cost-saving dependability of these highly effi- 
cient pumps. 10- to 2,000-G.P.M. capacities; 
15- to 150-ft. heads and higher. Individual 
engineering on every application. Write or 
wire for specific details. 


fit LPLEY 
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NEW | Quick-Reversible 


STABILFLO VALVE MOTOR 


makes a Z-in-| control valve 


By a simple, ingenious application of relative-motion 
principles, Foxboro has developed a new valve motor 

to provide foolproof, almost instant reversibility of valve 
action. With it, valve action can be changed in 

four simple steps... unbolting diaphragm motor, rotating 
motor 90 degrees, rebolting motor and shifting air 
connections. That's all! 

This new diaphragm motor brings you convenience 
never before available. It makes it possible to reduce valve 
inventories. And it permits you to standardize, throughout 
your plant, on the friction-free floating power that has 
helped make Foxboro Stabilflo Valves the standard of 
performance in all process industries. 

Get all the facts about this new cost-saving development. 
Write for Bulletin on Quick-Reversible Stabilflo Valve 
Motor ... the motor that now makes possible a 2-in-] 
control valve. The Foxboro Company, 74 Neponset Ave., 
Foxbore, Mass., U.S. A. 


Diagram A shows air-to-close action 
of a typical Foxboro valve bedy 
equipped with the new reversible 
motor. Yoke is rigidly attached to 
diaphragm motor housing and valve A 
stem moves integrally with dia- : 
phragm plate. Air pressure is always 
on the same side of diaphragm 
whether on an air-to-close or airto- 
open action. 


QUICK-REVERSING ON LINE. No 
need to remove, reverse and 
re-install valve 


Diagram B shows airto-open action. 
Here motor has been turned 90 de- 
grees. Now mounting lugs of dia- 
phragm motor housing, originally 
holted to yoke, are bolted to valve 
stem strap and lugs on diaphragm 
plate are bolted to voke. Ahhough 
diaphragm plate is rigidly attached to 
yoke, the diaphragm is free to move. 


NO SPECIAL TOOLS NEEDED. Simple 
job . . . standard tools 


NO MECHANICAL SKILL NEEDED. 
Valve action can be changed 
without services of a specialist 


A DUAL-PURPOSE, QUALITY VALVE. 
Now, the widely-used Stabil- 
flo Valve featuring 50-to-1 
rangeability with uniform 
characteristics is available 
with this new cost-saving fea- 
ture that makes it 2 valves in 1. 


BOR 


REG. VU. S. PAT. OFF. 
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ARE OUT WITH 


Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 


exchange picture the minute chlorination arrives. 
This proven process for cutting the costly effects of back 


pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 


In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 


per month to $250 per month and a later survey 
excess 


showed an overall saving in 
of how 


steam costs of $16000 in a year. 
Such savings are indicative 
operate 


your condensers may be made to 
more economically and with far less outage when 
W&T Engineers install chlorination to fight your 
slime problems. 
applied to your heat exchange equipment and to 
take advantage of W&T’s 35 years’ experience, 


write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL 
Belleville 9, New Jersey + Represented in Principal Cities 


To learn how chlorination may be profitably 
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MASONEILAN EQUIPMENT 
IMPROVES PROCESS CONTROL 


NO. 2700 PRESSURE CONTROLLER 


12000 SERIES DISPLACEMENT TYPE 
LIQUID LEVEL CONTROLLERS 


For all usual lig- 
uid level con- 


trol, measure- 
ment and signal- 
ing applications, 
including inter- 


face service. 


Between 14 inches and 15 feet; work- 
ing pressure to 1500 psi; temperatures 
to 750°F or minus 300 F. 


These controllers are de- 
signed for many industrial 
applications requiring ac- 
curate control where more 
expensive instruments are 
not warranted. Ranges be- 
tween 30” Hg. Vac. and 
1000 psi. Standard pro- 
portional band 3 to 50°;. 


Level Instrument Mechanisms 


Two position Differential-Gap, Proportional 
or Proportional-Reset Control; Pneumatic Trans- 
mission; Pneumatic Signal Switch; Duplex Con- 
trol; Control plus Pneumatic Transmission or 


Pneumatic Signal Switch. 


REDUCING PRESSURE REGULATORS 


CONTROL VALVES 


No. 37 | 
Percentage V Port Percentage Piston | 
Control Valve Control Valve 


No matter what the application — temperature, 
pressure, level and flow, there is a Masoneilan 


control valve designed to meet the requirements. These Regulators have a wide variety of con- 
They are available in a wide range of types and trolled pressure ranges and are accurate within 
sizes from 'j¢" orifice and up. each range. Standard sizes from |," to 8". 


ASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASSACHUSETTS, U.S.A. 


Sales Offices or Distributors in the Following Cities New York + Swrecuse + Chicago + St. Louis + Philadelphia + Houston + Denver + Pittsburgh 
Cleveland + Cincinnati + Tulse + Atlanta + Los Angeles + San Francisco + Sali Lake City + El Paso + Boise Albuquerque 
Masen Neilan Regulator ¢ 


ompeny, Montreal and Toronto 


Pet 


leum Re finer 
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At right is the Chemice field office at 
Muscle Shoals where nitrate wes pro- 
duced during World Wer |. Above is 
the C tion Administration Area 
of the Jayhawk Ordnance Works, « 
Chemice World War I! project. 


is the surest standard by which to test” ssuvcz0 


Typical Chemico Undertakings 


CERTAINLY George Washington's yard- 
stick of experience can be used to evaluate 
a business organization. It's the “surest 
standard”, in fact, when you entrust re- 
sponsibility for the design and construction 
of a heavy chemical plant. 

Chemico is long on this valuable experi- 
ence. Its record of building profitable plants 
goes back to 1914. Chemico played a vital 
role in two world wars . . . aided the develop- 
ment and expansion of industry throughout 
the world in times of peace. 

During the past 36 years, Chemico has 
pioneered in the development of new and 
improved processes for the recovery and 


production of sulfurie acid and the produc- 
tion of nitric acid, synthetic ammonia and 
other heavy chemicals. Today, Chemico 
enjoys an international reputation in the 
field of chemical plant design. 

This broad experience is the basic reason 
why Chemico-built plants deliver their full 
why they 
operate at high efficiency with a minimum 
manpower requirement .. . why they have 
proved to be profitable investments. 

If you are planning to build a heavy 
chemical plant or remodel an old one, en- 
trust the project to Chemico—the firm with 
the widest and longest experience. 


capacity year in and year out... 


PLANTS FOR PRODUCTION OF 


SYNTHETIC AMMONIA 
SYNTHETIC METHANOL 
DOUBLE SUPERP HOSPHATE 
AMMONIUM PHOSPHATES 
AMMONIUM SULPATE 
AMMONIUM NITRATE 
CALCIUM NITRATE 
FORMALIN 


PLANTS FOR 
PRODUCTION, CONCENTRATION AND 
RECOVERY OF 


HYDROCHLORIC ACID 
NITRIC ACID 
PHOSPHORIC ACID 
SULFURIC ACID 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1,N.Y. 


EUROPEAN TECHNICAL REPRESENTATIVE 
CYANAMID PRODUCTS LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W.C. 2, ENGLAND 
EUROPEAN LICENSEE OF N. B.C. PROCESS 
HYDRO-NITRO 5. A., 8 QUAL DU CHEVAL BLANC, GENEVA, SWITZERLAND 
CABLES: CHEMICONST, NEW YORK 


ccie2 
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Chemico plants are 
profitable investments 
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THE AMERICAN WAY 


PERFORATED 
By pressing o button of the TAPE 
double Selsyn selective re- 
ceiver in the control room, the 
operotor con tell instantly the 
gollonoge in any given tank, 
ond can follow the filling ond 
draining of storage tanks to 
cars or borges 


s by courte The picture above shows the component parts of the 
Pho Compe $.&J. Remote Reading Automatic Tonk Gouge os 
installed at eoch storage tank. In addition to the 
automatic reading sent by the transmitter to the re 
ceiving station, another reading can be token at the 
tank at eye level from the tape in the uge housi 
To do a given job quickly, accurately, and safely—that's the . = = 7 


American way of mass production which brings the good things 
of life within the reach of all the people. American industry 
does not send a workman to do a hazardous job, like gauging 
@ petroleum storage tank manually, if the job can be done 
instantly and safely by merely pressing a button. Study the 
pictures reproduced here and see how a great American oil 
company uses S.&J. Remote Reading Automatic Tank Gauges 
to take inventory and to follow the filling and unloading of 
their storage tanks. Multiply the economy obtained here by a 
thousand other operations handled equally efficiently, and you 
will understand why every AMERICAN workman can buy gaso- 
line cheaper than it is sold in any other country on earth. 


SHAND & JURS CO. 


BERKELEY, CALIFORNIA 


CHICAGO Close-up view of the transmitter as installed at the 
tonk by Stondord Oi! Company (indiana) 


LOS ANGELES 


f 
| Safety = 
ranks. re 
Brats.) 
“J 
SEATTLE 
 §$HAND & VTURS 
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M antey PANS, GEAREDUCERS, DRIVE SHAFTS 
AND FAN CYLINDERS ARE FIVE YEARS AHEAD IN THE 
FIELD OF COOLING EQUIPMENT . . since, the HEART of 
any Cooling tower or DriCooler is these mechanical units, their 
dependability and performance are of the utmost importance. 


Just imagine mechanical equipment of any type . . . particularly 
22 toot fans powered by 75 brake horsepower . . . operating 24 hours 
a day in the midst of a hot, dank jungle! Yet, this is the atmospheric 
condition under which mechanical units must perform on water 
cooling equipment. 


Recognizing this fact, and realizing that commercial-type equip- 
ment was not available to meet these severe conditions, The Marley 
Company, Inc., decided in the early thirties to design and produce 
their own 

Today, Marley offers newly designed Geareducers, fans, fan 
cylinders and drive shafts developed not from theory, not from 
a few scattered tests over one or two years’ time, but backed with 
the “know-how” gained from MORE THAN 5000 UNITS actually 
in operation over the past fifteen years! This is 5 TIMES THE 
EXPERIENCE OF ANY OTHER manufacturer. 


Of course, your next Marley DriCooler or Cooling Tower will 
have this “years ahead” mechanical equipment. But, you can mod- 
ernize your present installation, if you wish, with Marley mechanical 
equipment which is now available in a range of sizes to fit most 
any cooling unit 

If you would like to know more about Cooling Tower or Dri- 
Cooler Operation, Maintenance, Testing, Water Distribution, Speci- 
fications, Water Treatment, Air Movement, and other vitally im- 
pa cooling page, MAIL THE COUPON or write today for 
ree, illustrated folders. 


MAIL THIS COUPON TODAY 
The Marley Company, Inc., Kansas City 15, Kansas — 
Yes, | would like to have your FREE, illustrated folders on cooling 
problems 
Please have salesman call to discuss our cooling problem 


Name Tithe 
Company 


Street Address 


we 
Notvre! Droft 


FANS... 
Quiet, cast alumi- 
num olloy or stain- 
fess steel, true 
airfoil sections, 
adjustable pitch, 
smooth, efficient, 
bolanced. 


FAN CYLINDERS . 
all bolted construc. 
tion (mot noiled 
together topered 
throot non-corro 
sive materials, high 
erough for safety, 
low enough for 
eoty mspection, 
sized to give close 
fan tip cleorance. 


GEAREDUCERS... 
heavy cost iron 
cases. case hard 
ened nickel-moly 
stee! gears, Parco 
lubrized pinions, 
positive lubricotion 
forward and re 
verse, sized and 
geared to meet 
Operating horse- 
power 


DRIVE SHAFTS... 
Heovy tubular steel 
with integrel 
yokes, flex-dise 
couplings. balanced 
for smooth oper 
ation, do not re- 
quire lubrication. 


= 
QS No, not ye 
- 
| 
city State af 
Deuble-Fiew Veirfle DriCooler Counter Flow Aquotower Seroy Norsles 
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Easier than ever to operate 

Kept fully lubricated, automatically 
Maintenance time deeply cut 
Self-feeding, self-sealing 


Leakage avoided, automatically 


Ask for Bulletin V-211 describing Hypermatic Lubricant 
Nordstrom Valve Division 
ROCKWELL MANUFACTURING CO. 
400 N. Lexington Avenve . Pittsburgh 8, Penna. 
Ationte, Boston, Chicego, Columbus, Houston, Kansas Cit) Los Angeles, 
New York, Pittsburgh, Sen Francisco, Seottie, Tube 
Alo leading supply houes 


Export Rockwell Manviectwing Co., internation! Division, 770! Empire 
Sote Buliding, New York 1, N.Y. 
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Posey is Equipped bo De he 


Complete Job... from (1) Design 
to (2) Fabrication to (3) Erection 


Posey Iron believes that there’s no need 
to elevate prices on elevated tanks. Posey 
long ago adopted its own inflation resis- 
tance program .. . has never raised prices 
simply to follow the “trend”. Instead, 
Posey engineers bear down to eliminate 
cost-padding frills and unnecessary steps 
of construction . . . overlook nothing that 
will permit estimates that are low for 
workmanship of high integrity. 


Posey tanks are welded steel through- 
out... with no rivets where corrosion 
might gain a foothold. With interior sur- 
faces as smooth and curved as those of a 
fine ball bearing, Posey Tanks are leak- 


free . . . corrosion resistant. 


Let us know your conditions and we 
may be able to show you how Posey elevated storage tanks can increase capacity . . . aid 
production , . . reduce maintenance . . . and perhaps eliminate expensive equipment. 


Write today. No obligation. 


‘POSEY IRON WORKS, INC. 
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Ie are © evaled 
gm NOT THE PRICES! 
| | ‘ | 
| formerly LANCASTER IRON WORKS, INC. | 
PA, USA. | 


AUTOMATIC 
COMBUSTION 
CONTROL 


AUTOMATIC 
FEEDWATER 
REGULATION 


AT THE 
CLEVES, OHIO, 
REFINERY 
OF THE 


GULF REFINING COMPANY 


Separate imstrument panels are prow ided 
for each boiler. Two Hagan Ring Bal- 


ance Meters are mounted on each panel, 


Below—General view showing front of 
boilers and instrument panels im Gul 
Refining Company refinery at Cleves 


January, 1950 


Components of the Hagan automatic feedwater regulation and 
combustion control systems are mounted at the side of each 
boiler, giving easy access jor adjustment or servicing 


Recent expansion of the refinery of 
Gulf Refining Company at Cleves, 
near Cincinnati, included the installa- 
tion of two new boilers, cach with a 
capacity of 70,000 pounds of steam 
per hour, and operating at 685 psi. 
Fuels used are refinery waste gas and 
oil, either singly, or in combination. 

These new boilers are equipped with 
Hagan Automatic Combuston Con- 
trol, Hagan Automatic Feedwater 
Regulation, and Hagan Ring Balarice 
Meters. 

The combustion control is a Hagan 
Differential Master system. With this 
system, waste gas is burned when 
wailable and is automatically supple- 
mented or replaced by oil as neces- 
sary. Fuel feed is changed instantly to 
compensate for fluctuations in rific 
value of fuel or changes in steam de- 
mand and excess air is automatically 
maintained in accordance with actual 
Btu. input 


Hagan Automatic Feedwater regu- 
lation is a multiple circuit system 
which proportions feedwater to steam 
flow and modifies feedwater flow i: 
accordance with water level in the 
boiler. Thus the system not only holds 
water level accurately in a steady 
steaming state, but also “irons out™ in 
an optimum pattern, the mutual dis- 
turbances existing between the steam 
generating circuits and the water flow 
circuits of the boiler in changing from 
one steam rate to another 

Two Hagan Ring Balance Meters 
are used with each boiler. One records 
steam flow, air flow and steam pres- 
sure. the other records feedwater flow 
and steam drum water level 

We will be glad to supply full in- 
formation on Hagan Combustion Con- 
trol, Hagan Automatic Feedwater 
Regulation and Hagan Ring Balance 
Meters. Write to Hagan Corporation, 
Hagan Building, Pittsburgh 30, Pa 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSIORG FORCE MEASURING DEVICES 
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A REPORT of 
PROGRESS 


Ground was broken for the 
Coden “Cat” Cracker Janu- 
ary 15, 149. The unit was 
completed October 28, in 
only 194 working days — 33 
less than che estimated com- 
pletion time. T reco Contracts 


are Completed on Time. 


COSDEN’S 


(Big Spring, Texas) 


New Fluid “Cat” Cracker 


Constructors 


The REFINERY 
ENGINEERING Company 


Licensors 


UNIVERSAL OIL 
PRODUCTS COMPANY 


Charge capacity, 6,000 barrels daily 
of West Texas sour gas oils. 
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LORD, am thankful. 


I am thankful that I live in a land where I can 
express my thanks to Thee, instead of being forced 
to go through the sham of thanking a dictator or 
a bureau for that which I have 
received. 

I am thankful that my en- 
deavors are selected by me, 
directed by me, and that | 
still have a substantial meas 
ure of control over part of the rewards for my 
own work 

I am thankful that, if my instincts are to share 
with my fellow men either of my time or my 
substance, | may, to a great extent, choose the 
less fortunate with whom I share. 

I thank Thee, Oh Lord, for the right to speak 
and write as [ will because if such right were 
taken from me, I would be little better than the 
dumb beasts of the field 

I thank Thee that, though ill feeling and even 
hatred seem to grow in our own country, still there 
lies between me and those with whom I daily come 
in contact a feeling of kindliness, and I pray Thee, 
Oh Lord, that such feeling of kindliness never be 
taken from our land. 

I thank Thee that my right to worship is un- 
restrained. This, though I am too little a person 
of church form and creed, I know and appreciate, 
is a priceless heritage bequeathed by our fore 
fathers, and I know that, though rivers of blood 
have flowed to help guarantee this right, are 
today countries on our earth where Thy worship, 
in any form, may be undertaken only at risk of 
liberty or life 


Oh Lord, 
Am Thankful 


R. L. DUDLEY 


| thank Thee that my posterity may be educated 
after the manner of my choice or the choice of 
their immediate parents without having them 
trained through organized propaganda to dis 
regard the things which, since I have reached the 


= 


barre! _per-day plant includes crude oil distdlation, propane deasphalting. fluid 


and lique he 1 petroleum gas fax ilities 
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age of accountability, | have known to be good. 

I thank Thee that I may go from place to place, 
freely, in the pursuit of my work, or my happiness, 
with no ban imposed upon me because my travels 
do not fit into the pattern of a planned state or a 
dictator’s whim. 

I thank Thee that in our land even yet, in the 
face of all onslaughts, honor and integrity are 
highly regarded, that conscience has not been 
stilled altogether in high places but that the germ 
of decency is a germ within the hearts of most of 
those who live within our boundaries. | pray that 
this germ may grow, 

I thank Thee, Oh Lord, for this generation of 
young men both in our countries and in the coun- 
tries of our late allies—for without their sacrifice 
these thanks which I give to Thee this day might 
well be changed to a cry for help. 

Oh Lord, there are so many things for which I 
am thankful! 

But let me close my thanks with this prayer: 

Oh Lord, give me the wisdom always to see 
and know the right. Give me the courage to say 
the things I know to be right, regardless of the 
effect upon me, and make me appreciative of the 
things which, when all is said and done, are best 
for all. 


[= have played a larger part 
in the development of today’s process plants than 
is generally realized. As operating conditions of 
temperature and pressure and exposure to corro- 
sive effects have repeatedly 
made more severe by new 
process techniques, the lim- 
iting factor has repeatedly 
been the materials available 
for the construction of process equipment. 
The makers of these materials have to a remark- 
able degree met the challenges offered, and we 


New Metals in 
Process Plants 


PHOTO AT TOP OF THIS PAGE—General view of Continental Oil Company's recently opened refining plant located at Billings, Mont. The 7550. 
atalytw cracking. fluid catalytic desulfurization catal ytic pol ymertzation 
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ANTIOXIDANT TREATMENT — #1000 


Du Pont Metal Deactivator Saves 76% ux 


STORAGE AT 10°F 
DATS TO FORM 10 mG GuM 
8 


Antioxidant Treating Costs 


As little as 0.1 pares per million of copper is 
barely measurable by ordinary analytical meth- 
ods... yet in some gasolines it may be enough 
to almost double antioxidant treating costs. 

In this actual case history, to obtain a 460 
minute induction period, thirty-five pounds 
of Du Pont Antioxidant No. 5 per thousand 
bbls. were required. This antioxidant was 
selected as the most effective of the three 
Du Pont Gasoline Antioxidants for use in this 
particular gasoline. The addition of one pound 
of Du Pont Metal Deactivator 
reduced the antioxidant require- 
ments for the same induction 


GU PONT 


period to fifteen pounds, a dollar saving of 48%. 

Under actual, but accelerated, storage con- 
ditions, the pattern was the same. 

Here is documented proof of the effectiveness 
of Du Pont Metal Deactivator in stocks contain- 
ing traces of dissolved copper. In accelerated 
oxidation tests, response to Du Pont Metal De- 
activator often shows the presence of copper 
that has not been detected by ordinary analytical 
methods. Du Pont District Laboratories will be 
glad to run a Metal Deactivator test on your 
stocks for you. Just call your 
Du Pont Petroleum Chemicals 
representative. 


Better Things For Better Living 


E. 1. DUPONT DENEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division © Wilmington 98. Delowore 


Petroleum Chemicals 


Meke Dy Pent the Source for All of Your Gosoline Additives 


Tetroethy! Lead Compounds (Meter Mix —Avietion Mix)—A 


Wilmington, De Wilmington, De! 
District Chicago District Chicago, 
< Tvyise. Oble Tulse, Oklo 
los Angeles, Calif E| Monte, Calif 
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now have reasonably satisfactory materials for the 
majority of process equipment needs. There is, of 
course, room for improvement. Further advances 
in the materials field will quite certainly make 
possible improvements in process plant techniques 
that would not otherwise be practical. The ad- 
vances are being made. Evidence of this continued 
development are recent announcements of a duc- 
tile cast iron and of a low-carbon stainless steel. 
The “ductile cast iron,” first announced by The 
International Nickel Company in May, 1948, is a 
high carbon ferrous product containing graphite 
in the form of spheroids. This company explains 
that ordinary gray cast iron has its graphite in the 
form of flakes which form a multitude of notches 
and discontinuities in the metallic matrix. It is a 
relatively weak and brittle material. By contrast, 
the new ductile cast iron contains graphite in the 
form of spheroids or impacted particles. They say 
that ductile cast iron enjoys the same advantages 
that have made gray iron a popular and widely 
used casting material for so many centuries. Duc- 
tile cast iron has a low melting point, exceptional 
fluidity and good machinability. Because of the 
flexibility and quality of its mechanical and physi- 
cal properties it is said that this new engineering 
material closes the gap which existed previously 
between cast iron and cast steel. Applications for 
which the new metal appears to be especially well 
adapted include the following: 1) Castings requir- 
ing mechanical properties better than those of 
gray cast iron yet which are too intricate to be cast 
in steel; pipe products requiring good strength, 
toughness, and pressure tightness. The fluidity and 
good casting properties of ductile iron make it 
ideal for this and other pressure castings ; 2) Cast- 
ings requiring better impact resistance than ordi- 
nary cast iron because of exposure to load shocks 
in regular service. Many parts of construction ma- 
chinery are in this category; 3) Parts requiring 
good rigidity to minimize deflection from their 
weight and working loads will benefit from the 
high modulus of elasticity, 25,000,000 psi. 
Low-carbon stainless steels were announced in 
December, 1949, by Carnegie-IIlinois Steel Corpo 
ration, a subsidiary of United States Steel. The 
company states that it is ready for commercial 
production of 0.03 percent maximum carbon stain 
less steels. Potentially useful in chemicals and 
hydrocarbon processing plants, low-carbon stain 
less has high resistance to intergranular corrosion. 
Up to the present it has been necessary to add 
solumbium or titanium to austenitic stainless 
steels as “stabilizers” to minimize the adverse ef- 
fects of carbon and thereby render the alloy less 
susceptible to intergranular corrosion. The supply 
of these elements is sometimes critical. Conserva 
tion is served by avoiding their use unless abso 
lutely necessary. 
Carnegie-Illinois has been working on the prob- 


lems involved in the commercial manufacture of 
low-carbon chrome-nickel stainless steels since 
1939. Concurrently with the development of manu- 
facturing techniques extensive corrosion testing 
programs were set up. It has taken a decade to 
prove that the manufacturing methods are eco- 
nomically sound and to accumulate sufficient cor- 
rosion testing data to justify consumer acceptance 
of 0.03 percent maximum carbon stainless steels 
for use in many applications in which columbium 
or titanium stabilized steels were formerly used. 

The testing program has indicated that, on the 
basis of established standards, the 18-8 steels con- 
taining not more than 0.03 percent carbon have a 
resistance to intergranular corrosion equivalent to 
that of the 18-8 columbium and titanium stabilized 
stainless steels. Welding tests have confirmed 
these results. 


eros oil technologists are working 
continually to build better lube oils for automotive 
engines. Probably the oils of most interest to the 
refining industry at the present time are those 
that have been under discus- 
sion for the past two years 
—high additive content lube 
oils. These oils are com- 
pounded to provide greater 
oxidation stability, less bearing corrosion, and less 
corrosion from the products of combustion on 
rings and cylinders. The final purpose of the new 
oils being, of course, a reduction in wearing of 
moving parts that could be accomplished by oil. 

These oils have not been offered for automotive 
engines as new and better oils. As a matter of fact, 
there does not appear to be a great deal of infor- 
mation on the performance of these oils in auto- 
motive engines. The oils actually were developed 
as heavy duty lubricating oil for diesel engines 
and their manufacturers do not appear to have 
gotten around to informing the motoring public 
that superior lubricating oils are available, or that 
they are on the way. 

This may or may not be an oversight on the 
part of lube oil producers, because some of the 


Better Lube 
Oils — When? 


new oils contain as much as 12 percent additive 
and the cost of the oil is approximately twice as 
high as premium grade motor oils at present. 
There may be a question as to whether the pro 
ducers want to continue selling oil with a low 
percentage of additive at a low price, or sell a 
better oil at a higher price-—a super-premium oil. 

\t any rate, it is to be hoped that the motoring 
public will have the opportunity, in the near future, 
to avail themselves of the improvements made in 
new lube oils. 
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our smooth-running Elliott genera- 
tors, driven by Ingersoll-Rand gas en- 
gines, purr out the power for the i Li 
Warren Petroleum Corporation Mays- 


ville plant. These generators are rated G £ oT b R ATO R & 


500 kva, 400 kw, 327 rpm. Their 10 

kw, 1750 rpm exciters are V-belt driven 

and mounted on the pedestal bearing. AND TURBINES 
The gas for driving these units comes 

in part from the exhaust of the Elliott 

mechanical drive turbine (shown at 


right) which drives a fan in the jacket water cooler. The 


turbine operates on process gas, at 200 psi, exhausting the 


gas at 40 psi to the engines and for use in firing the hot 


oil furnaces. 

The selection of Elliott generators and turbine for this 
pace-setting gasoline plant, is just one more confirmation 
of the reputation for reliability which Elliott-built equip- 


ment enjoys throughout the petroleum industry. 


ELLIOTT COMPANY 


(0 Electric Power Dept., RIDGWAY, PA. 
Steam Turbine Dept., JEANNETTE, PA. 
Plants at 
JEANNETTE, PA. * RIDGWAY. PA. * AMPERE,N. J. SPRINGFIELD. O. * NEWARK, N.J 
OrsTrrRicr OFFICES IN PRINCIPAL CITIES 


Q-tlas 


| Power for 
aysvi le Plant 
Pasa | 
| 
> 
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warm weather 
over a large portion of the heating sea- 
son and declining export requirements 
in 1949 eased the oil industry’s unprece- 
dented rate of operations in this country 
for the first time since the early days 
of World War II. 

Domestic demand reached a new high 
during the year, topping the 1948 record 
by a slight margin. Total consumption, 
including exports, dropped below the 
all-time peak set in the same calendar 
year, however 

The American Petroleum Institute, in 
a year-end review of the industry's ac- 
tivities, reported late in December that 
operations boomed along at near-record 
levels in 1949, but fell short in many 
respects of the array of all-time highs 
set in 1948 

The relatively warm weather in both 
the first and last quarters was the pri- 
mary because it reduced con- 
sumption of fuel oil in areas normally 
Since the 


reason 


demanding large quantities 
industry had been geared for an antici- 
pated increase all along the line, this 
factor reflected back in a curtail- 
ment of refinery runs, production out- 
put and drilling activity 

Exports declined another 40,000 bar- 
rels per day on the average, continuing 
the downward trend which has been 
the rule of the past five years. This de- 
cline is a result of the postwar restora- 
tion of refinery operations overseas, and 


was 


Motor Fuel Produced and Refinery Runs of 
Crude 


(In Barrels of 42 Gailons—000 Omitted) 


Motor Fuel 
Produced 


| 


2,047, 


7¢ 
960, 3002 1,939, 0002 


' Revised 
2 Preliminary, subject to revision 


U. 5. Petroleum Supply and Demand 
(Daily Averages in thousands of barrels) 


1949 | 1998 
SUPPLY 
Crude Production 5,040 5.508 5.088 3.841 
Natural Gasoline, etc 430 308) 364 230 
Importa, all Ohi 638) 513 436 
Total 6,108, 6,420) 5,888 
DEMAND 
Domestic Demand 5,761) 5,452 
Exports, all Ou 32s 
Total 6,129) 5,902 
| 
Change in Stocks +201) “ 
Total Stocks (milhon barrels 


Refivery Crude Runs 5,310) 5,505) 5,074) 
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Typical of the petroleum industry's 1949 expansion program 


was Cit-Con Oil Corporation's new 


lubricating oil refinery at Lake Charles, Lo., a project that cost $42 million. Part of its total tonk 
storage capacity of 1.7 million barrels is shown in the photo. 


Year Brings About Easing 
Of Industry's Operations 


Middle 


direct 


stepped-up production in the 


Fast, much of which now goes 
to Europe 

The slow-down in domestic operations 
marked the 1942 that 


the annual statistics failed to show in- 


first tume since 
creases over those of the preceding 12 
months. Fuel oil production dropped for 
the first time in more than a decade 
Despite the reduction in its basic 
operations, the oil industry went ahead 
with its expansion and modernization 
program in 1949 
funds to provide for the oil needs of 
exceeded $2 billion 


for the third straight year 


Investment of capital 


this country again 
Refinery capacity was boosted another 

73,000 barrels per day and rose to an 

all-time high of 6,550,000 barrels 


Production of motor fuel went over 


A Gulf Publishing Company Publication 


1949 hitting a total of 960 
This was an increase of 


the top in 
million barrels 
38 million barrels over the preceding 
The increase in motor fuel demand 
which pushed 


year 
was the factor 


domestic demand to a new peak despite 


primary 


the general cutback 
Domestic demand in 1949 was esti- 
mated at 2,110,302,000 barrels, an in- 
crease of 1,930,000 barrels over 1948 
Total consumption for the year (in- 
cluding exports) estimated at the 
rate of 6,105,000 barrels per day, com- 


of 6,129,000 


was 


pared with an all-time high 
day 

Production of crude oil in the United 
States was estimated at 1.8 billion bar- 
rels, down 176 million barrels from the 
preceding year’s peak of more than two 
billion. Production of natural gas liquids 


barrels per last year 
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Refinery Run 4 

1939 1,237,840 

1940 1,294,162 

1941 1,409,192 

1942 1,334,108 ae 

1943 1,429,738 

1944 1,665,684 

1945 5,194 1,719,534 

1946, 776,583 1,730,197 

1947 839,098 452 246 

4 


was up 7,500,000 barrels to 155 million 
for the year Thus, total production ot 
liquid petroleum in the United States 
amounted to an estimated 19 billion 
barrels, a decrease of 188 million barrels 
under 1948 

Preliminary figures for 1949 place the 
production of natural gas in the United 
States at 7.8 trillion cubic feet, repre 
senting an increase in the last 25 years 
of 406 percent. Natural gas distribution 
by long distance pipe lines was expanded 
materially m 1949 

Production of natural gasoline and 
cycle products made from natural gas 
in 1949 aguregated about 6.5 billion gal 
lons 

The production of liquid fuels from 
natural gas has increased since 1939 by 
about 200 percent 

Petroleum refining capacity in the 
United States has been expanded since 
1939 by more than 40 percent. On De 
cember 31, 1949, the nation’s oil re 
fineries had a combined daily crude oil 
capacity of about 6,550,000 barrels, com 
pared with a daily capacity at the close 
of 1939 of 4,721,213 barrels. Crude oil 
processed by refineries in 1949 was at a 
daily rate of 5,310,000 barrels, compared 
with 5,595,000 barrels in 1948. The re 
duction in the quantity of crude proc 
essed im 1949 was necessitated by the 


luced demand for heating oils 


Refining capacity in the United States 
tulay is more than sufficient to take 
care of any unusual demand, even under 
the most severe winter conditions. The 
ul icdustry has imvested more than 


$1.5 billion in the last three years in 


expanding its refining facilities 

More than $100 million was again 
spent for research and many additional, 
new products were perfected. With the 
mstruction and operation of new pilot 
plants, the field of petrochemicals was 
extended ereatly in 1949 This is the 
forerunner of large synthesis plants that 
ire expected to revolutionize the pro 
luction of chemicals in the United 
States. Hundreds of millions of dollars 
are being invested in such projects. In 
1949 one-third of all the chenncals pro 
luced in the United States was based 
upon petroleum or natural gas, whereas 


mlv 3 percent of the chemicals produced 


bw the rest of the vorld came f " 


sources 


Capacity of U. S$. Refineries 


(Operating Shut-Down and Building as of 
Dec 31, 1949) 


(tm barrels of crude oi! per doy 


Capacity _Copesity 


ths 
111 leas OOO 
5,211,208 660.000 


5.337 22s 


Preliminary Subject to reves 


Showdown Soon on ECA 
Financing of British Oil Plans 


HENRY OZANNE, Foreign Editor 


ines long-awaited showdown is ex- discriminatory trade practices. Then the 
pected shortly on how far the United British government announced the 
States government will finance British drastic policy of stopping all fuel oil 
oil expansion programs that are directly imports into the United Kingdom be- 
competing with American operators. Re ginning January 1, and cutting all gaso- 
cently the Economic Cooperation Ad line imports by one-third 

ministration (ECA) declared its inten This threw the current Anglo-Ameri- 
tion to refuse funds for oil development can petroleum talks into confusion after 
in foreign countries where the output of three months of conferences, and the 
such expanded facilities is sold through U. S. State Department said it would 


Another of 1949's big additions was Gulf Refining Company's $35 million expansion in Ohio. Shown 
here is R. R. .. Johnston, general manager of the firm's Toledo division and D. E. Hart, Toledo super- 
q @ switch to start the big cat cracker at Toledo, Gulf’s other big expansion 

wos at Cincinnati. 
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B-H POWERHOUSE CEMENT soves time, cuts costs—a one coat 
application trowelled to required thickness in a single operation. 
* Moreover, this ew mineral-wool-base finishing cement takes a 
hydraulic set within two hours. 

Its smooth hard finish is paintable. An attractive inside finish can 
_ be obtained with any paint. Outside, B-H Weatherseol gives per- 
manent protection. 

Easy on labor, easy on budget, B-H Powerhouse is the ideal 
finishing-insulating cement for industrial equipment. For full informa- 
tion and free sample, fill out the coupon. 


z 


EASY TO APPLY 


Baldwin-Hill Company 
787 Breunig Avenue 
Trenton 2, N. J. 


Please send me 


“EVERY WORKING DAY OF HEAT LOSS ANYWHERE IN YOUR PLANT IS WORKING CAPITAL LOST” Pt 
+  @LINEAL SHRINKAGE UNDER 1%! 
he 
4 
complete information on B-H Powerhouse Cement. 


BCA and Dellar 
Country and Location of Refinery Company and Principal Affiliation per Day Dollars* Amounts Feuivaleat® 
FRANCE 
Dongre, near Naaaire Raffineries Francaues de Petrole de L’ Atlantique (French Company 8,000 $ 750,000 8,685,000 $ 9,435,000 
Gonfreville (Reune) and LaMede ‘near Marseilles)! Compagnie Francaise de Raffinage (French Company Oe 3,150,000 7,850,000 11,000,000 
Berre (near Marseilles Compagme de Raffinage “hell-Berre (Royal-Duteb-Shell and French 
ownership 600 1,850,000 29,800,000 31,650,000 
Gravenchon Seine Secony-Vaeuum Francaise (Socony-Vacuum Oil Co.) 850,000 5,150,000 6,000,000 
Port Jerome Secne Standard Francaise des Petroles (Standard Oil Co. (NJ.) majority | 
owner, also Gulf Oil Co., Atlantic Refining Co., and French ownership) Oo 1,427,500 4,987,500 6,415,000 
ITALY AND TRIESTE 
Aquila Teenico Industriale (Italian Company Oe 4,250,000 3,700,000 7,950,000 
Port Marghers ‘near Venice Industria Raffinazion) Olii Minerali (Azienda Generale 
Italiana Petroli, and Anglo-lranian i] owners 11,600 1,800,000 4,600,000 8,400,000 
UNITED KINGDOM 
Shell Haven (near London Shell Refining and Marketing Co. ‘Royal-Dutch Shell 58,000 10,043,000 48,357,000 58, 400,000 
Liandarey Wales National Oil Refineries, Led. (Anglo-franian Oi Co 36,100 7,250,000 40,750,000 48,000,000 


in local currency, te the loeal government 


Where nx 


intervene with London promptly to see 


that American oil exporters get “tair 
and equal treatment” from the British 

The British government called its 
import-restriction policy necessary to 
save dollars. but the industry generally 
sees it as one more step in the attempt 
to squeeze lollar oi] out of the world 
markets. The British edict hits chiefly 
three American-owned companies: An 
glo-American Oil Company, owned by 


Standard Oil Company (New Jersey) 
q Vacuum Oi Company, Ltd., a Socony 
Vacuum subsidiary; and Cal-Tex, a sub- 


sidiary of The California Company and 
The Texas Company 

These companies have been currently 
supplying about 140,000 barrels of pe 
troleum daily for the United Kingdom, 
and under the new curb will be cut 
down to half that volume. The British 
companies, Anglo-Iranian Oil and Brit 
ish Shell, will take up the sales lost by 


the Americans 


officials 
able to 


Domestic mdustry 


) that 


pomt out 
75,000 


sterling oil 


switch 
dollar to 
of her increased productive ca 
Middle Fast 
American taxpayers’ dollars 


Marshall plan 


Britain is 


barrels daily from 


because 


pacity im the which is being 
built 


through the 


up by 


Sterling oil 


eventually, it is feared, will drive dollar 
oil out of even the non-sterling markets 
of the world. One instance of this trend 
is seen in the British trade pact signed 
late in November with Sweden. This is 
a barter-type agreement similar to the 
model f the British-Argentine agree 
ment of a vear ago, and provides that 
Britain will supply oil to Sweden for 


Swedish timber, pulp paper and tron ore 


“Sucl 
effect 


these 


restrictive agreements have the 


American oil fron 
oil 


demanding that 


excluding 


markets,” one ompany official 


said, and the 


State 


many are 


Department devise 


Are 


in the sterling 


some sate 


guards for ican business operating 


areca 


Total 


* Amounts authorised to meet dollar exchange requirement for purchase of equipment and engineering services in the United States. in each case the company concerned pays the full 


© Caleulations for conversion of foreyn currencies were made prior to major currency devaluations of September, 1449 
nerease in capacity shown, project involves Jubrieating oi! facilities and other improvements. 


The British 
disrupted the Anglo-American oil talks 
Victor British 
Undersecretary of Fuel and Power, has 


restriction order virtually 


in Washington tutler, 
flown to the United States to try to give 
life to the conversations. These 
have secking a way 
Britain can conserve some of 
the $400 million she is now spending 
dollar 
however, that the legitimate interests of 
the U 


established 


new 
conferences been 
by which 
on oil. The conference specified, 
S. oil companies that have long 


foreign outlets should be 


protected 


Industry economists contend that if 
the dollar cost of oil produced by Ameri 
can companies can be reduced to the 
same level as that of oil from British 


then the British should be will 


sources 


ing to buy U. S.-produced oil. Much of 
Britain's oil, either dollar or sterling, 
comes from identical sources in the 
Middle East where British and Ameri- 


can companies operate jointly. To reduce 


the dollar cost of their oil, the American 
buy 


much of their supplies and equipment 


companies would be obliged to 


in the soft-currency countries, reduce 


dollar-paid personnel, and import crude 


ECA's Attitude 


The new British restrictive policy is 


stiffen Fé 


expected t A's attitude on 
funds for foreign oil expansion. Oscar 
Bransky, ECA's petroleum chief, re 
cently told a Congressional oil investi 
gation committee that “there is a world 
surplus of both crude and refined prod 
ucts at the present time. If present 
currency difficulties continue there is a 
strong probability that the major part 
ft the burden of any surplus which 


ceurs will be borne by the American 


companies perating al road The con 
tinuing dollar shortage will probably 
prevent the return to normal competi 


$140,300 $31,370,500 $153,879,500 $185,250,000 


amount, 


foreseeable future. 
ECA will continue to refuse to finance 
projects the output of which can only 
be sold 


trade practices.” 


tive conditions in the 


by restoring to discriminatory 


transky explained to Congress that 
the petroleum equipment program of 
ECA comprises two parts: 

“The refinery expansion, drilling and 
maintenance program in Europe itself, 
the programs 
of the companies owned by nationals of 
participating countries. The policy we 
adopted regarding the financing of over- 
that we would 
finance such expansion only if the re- 
sulting new output was mainly needed 
in Europe for recovery; but not if the 
output was intended for export to third 
We determined—and this is the 
cornerstone of our position—that we 
would not finance any expansion whether 
in Europe or overseas unless the result- 
ing output could be sold without con- 
tinued 


and overseas expansion 


seas expansion was 


areas 


discrimina- 
agreements or 
This policy 
was communicated to the British whose 
companies were mainly engaged in the 
overseas expansion program. Up to the 
present we have not financed any part 
of this program.” 


resort to currency 
exclusive bilateral 


such 


thon, 


other arrangements 


Up to September 30 ECA has made 
payments for actual shipments of petro- 
leum equipment to participating coun- 
tries as follows: Belgium, $9,800; France, 
(including overseas territories), $2,083,- 
000; Greece, $25,600; and Italy, $375,100, 
for a total of $2,493,500 

Procurement authorizations issued, for 
which no paid shipments had been made 
hy September 30, were as follows: Ger- 
Bizone, $400,000, 
$106,000 


many and France, 


Project authorizations for refinery im- 
provement and expansion, amounting to 
$30,370,500 are shown in an accompany 


ing table 


Petroleum Re finer 


European Refinery Projects Approved for ECA Financing 
Costs 
~ Total Dellars 
} 
| 
' 
| 
| 
é 
] 
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Only TRANSAIRE, Taylor’s New Temperature Transmitter gives you 


DYNAMIC ACCURACY 
DYNAMIC COMPENSATION 


DIAL FOR 
RANGE ADJUSTMENT 


INTERCHANGEABLE 
MANIFOLD 
ASSEMBLY 


* Trade 


INTERCHANGEABLE 
SPRING ASSEMBLY 


TAYLOR 
SPEED-ACT 
UNIT 


INTERCHANGEABLE THERMAL SYSTEM 


DYNAMIC ACCURACY means the accuracy of an instrument 
in measuring changing or dynamic conditions. Trans- 
aire’s Dynamic Accuracy is unparalleled. It solves the 
problem of process engineers who realize that an in- 
strument accurate to a fraction of a degree in measur- 
ing static conditions can be in error by many degrees 
when temperature is changing. 


Transoire Transmitter with 

Act, an entirely new force-balance 
instrument that transmits tem- 
perature pneumatically as far as 
1000 feet with extremely high ac- 
curacy. Speed-Act compensates 
for thermal lags caused by a 
separable well or poor heat trans- 
fer of process medium. Result— 
the first instrument with Dynamic 
Accuracy under such adverse 
conditions. You also get: 


1. Berometric and Temperature Compensation, exclusive with 
Taylor, is vitally important where close temperature measure- 
ment and control are critical. 


2. Stenderd Output Pressure Range of 3 to 15 psi cuts main- 
tenance, eliminates need for special calibration of receivers. 


TAYLOR INSTRUMENTS 


January, 1950 


A Gulf Publishing Company Publication 


DYNAMIC COMPENSATION means the ability to compen- 
sate for inherent lags both in measuring system and 
rate of heat transfer of process medium. Transaire 
does this by introducing derivative action (Speed-Act) 
into the measuring circuit. The result is Dynamic Accu- 
racy, with a speed of response seldom thought possible 
which permits better automatic temperature control. 


3. Cigerette-Size Bulb has smal! heat capacity, speeds up response. 


OTHER IMPORTANT ADVANTAGES ARE: 
Faster —63.2% response in less than 2 seconds 
Tempereture limits: minus 375° to plus 1000" F. 
Short, shiftable range spens. Simple screwdriver adjustment. 
Great overrange protection. All thermal systems, regardless of 
range limits, have overrange protection to 1000°F. 
Neo electrical hazerd in explosive atmospheres. 
Positive-acting pilot valve assures rapid transmission. 
Write for Bulletin 98140 on Transaire Temperature Trans- 
mitter, and Bulletin 98099 for companion Transaire Pressure 
Transmitter. Ask your Taylor Field Engineer. Taylor Lostru- 
ment Companies, Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling temperature, 
pressure, humidity, low and liquid level. 


MEAN ACCURACY FIRST 
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What does it cost you when a high- 
pressure gasket fails?...In danger to 
personnel... damage to equipment . . . loss 
of operating time? Calculate the cost—total 

and then decide whether you can afford 
to use anything less than the safest high- 
pressure seal, 


It was just such calculations that con- 
vinced oil refineries, chemical industries, 
power plants, shipyards and steamship 
operating companies, and others who are 
seriously concerned with high pressures and 
high temperatures to standardize on Flexi- 
tallie, the original Spiral-Wound Gaskets. 


They know from experience. 


When you specify Flexitallic Gaskets, you 
set in motion scientifically devised controls 


for the determination of yield values, resili- 


The name “Flexitallic” is the registered trade mark identifying’ the 
original (patented) Spiral-Wound Gasket. Now —for your protection 
and ours —this trade mark FLEXITALLIC is stamped into the outer 
ply of every genuine Flexitallic Gasket. Your guarantee of quality. 


It was 1912—and Arizona was admitted to Statehood 
vs the 48th State—when we introduced ~Fexitallic,” 
the original Spiral-Wotind Gasket, and opened to 
Industry new fields of opportunity in the contr- 


ing of fluids at high pressures and high temperatures. 


WHEN A HIGH-PRESSURE 
GASKET FAILS... 


ence and gasket density. You can see the 
results of Flexitallie precision — greater 
safety, gasket efficiency and economy of 


operations. 


If you are seriously concerned with confining fluids 
safely and do not know from experience of the superior 
performance of Flexitallic Spiral-Wound Gaskets, write 
us on your company letterhead. giving us the following 
facts regarding your sealing requirements: 


@ (1) Fluid to be confined 
@ (2) Type of flange and dimensions 
@ (3) Operating pressures and temperatures 


@ (4) Bolting data 


Within a few days you will receive a genuine 
Flexitallic Spiral-Wound Gasket with our compliments. 
Subject it to the most severe tests—in the laboratory 
or on the job... let your own experience tell you why 
nearly every industry seriously concerned with safe 
seals of high pressures and high temperatures is 


standardized on genuine Flexitallic Gaskets. 


FLEXITALLIC GASKET COMPANY 
Eighth and Bailey Streets, Camden 2, New Jersey 
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Photo above—This fluid catalytic cracking unit and its supporting installations are the heart of the modernized Gulf Oil Coney? retinery at 


Toledo, Ohio, formally opened last month on completion of a $20 million construction progrom. (Further details, page 


Fish Engineering Contracts 
To Build Honolulu Refinery 


A complete butane-asphalt refinery 
will be built in the harbor district of 
Honolulu, Hawaii, for Pacific Refinery, 
Ltd., by Fish Engineering Corporation, 
Houston, Ray Fish, president, has an 
nounced. The new plant, believed to cost 
$1.5 million, will have a normal through- 
put of 3000 barrels per day of charging 
stock, from which it will produce butane 
road oil, gas oil, road asphalt, and roof 
ing asphalt. Initial production of prod 
ucts on an annual basis will be 70,000 
to 100,000 barrels of butane, approxi 
mately 50,000 tons of asphalt, approxi- 
mately 500,000 barrels of gas oil for gas 
plant fuel, and other products consisting 
of naphtha, diesel oil, ete 

Charge for the plant, which is the first 
refinery in the Islands, will be shipped 
in standard tankers and is a mixture of 
crude oils blended with butane. The re 
finery makes it possible to transport the 
products it will produce to the Islands 
in bulk shipment 

The new plant will supply a better 
type of fuel for the manufactured gas 
plant, which serves the city of Hono- 
lulu. Gas oil from the plant will be used 
for gas generation, replacing heavy resid- 
ual oil, and will elominate formation of 
troublesome tars, gums, and sulphur de 
posits in the distribution system. Butane 
produced in the plant will be distributed 
to all outlying areas not served by the 
city gas and is expected to cost about 
half the present level of 58 to 60 cents 
per gallon retail 

Design work is now 


underway with 


January, 1950 


completion of the refinery expected early 
in June. Materials and equipment for 
the plant will be fabricated on the main 
land and shipped to the Islands 

Pacific Refiners, Ltd., is an affiliate of 
Honolulu Gas Company, Ltd., both com- 
panies owned and operated by Hawaiian 
Island industrialists. Gene Englebright, 
executive vice-president, is in charge of 
both companies 


ECA Expansion Outlay 
Totals $31 Million 


The Economic Administration so fat 
has approved an outlay of $31.4 million 
from Marshall Plan funds as its share 
in financing a 140,000-barrel-per-day in 
crease in European refinery capacity 
The agency, as of December, had paid 
2.5 million for petroleum equipment 
shipments from this country. Private 
European oil companies are putting up 
an additional $153.9 millien to ECA's 
$31 million making a total outlay of 
$185.3 for the nine projects approved 


Puerto Rico Refinery 

Progress on engineering is reported 
on Puerto Rican Oil Refining Company's 
25,000-barrel-per-day refinery expected 
to be constructed next spring at Guaya 
nilla, near Ponce, Puerto Rico. The com 
pany will not make any efforts, it say 
to retail its products in the island, but 
will sell them to the established dis- 
tributors on non-discriminatory basis 


For Box Score Tabulation 
see next page 
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New Gasoline Plant 
Planned for Alberta 


Supreme Refineries Limited has a con 
tract with Hanna Petroleum Company, 

td. of Calgary, Alberta, Can., for the 
processing of wet gas from the Hanna 
Dowling well, and others in the field, 
located near Hanna 

The company has also contracted for 
the construction of a 1000-mef. $100,000 
natural gasoline plant at Hanna. A com- 
plete 1000-barrel-per-day refinery is 
under construction at Calgary, Alberta, 
Can., at an estimated cost of $100,000 


Ohio Terminal at Lima 


Ohie OO} Company will complete in 
April a terminal at Lima, Ohio, which 
will receive gasoline and other products 
by pipe line direct from the company’s 
Robinson, Ill, refinery. It will have a 
250,000-barrel storage capacity, A similar 
unit will begin operation in February at 
Muncie, Ind. Such a unit at Indianapolis 
was opened in 1945 


Propane Unit Going Up 
At Clarkson Refinery 


Scheduled for opening in May, 1950, 
a new propane deasphalting unit 1s being 
erected at the Clarkson, Ontario, refinery 
of The British American Oil Company 
The $400,000 unit, when completed, will 
be used for the production of high quality 
lubricating oils in the “bright stock” clas- 
sification 

Construction comprises a unit consist- 
ing of several pressure vessels, ex- 
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changers, condensers and coolers; fur 


nace, pumping, compressing and control 
equipment, and necessary piping 

The oils to be produced by the new 
equipment have not previously been 
among the products of the Clarkson 
refinery. Operation of the unit will be 
absorbed into the refinery’s over-all 


operations 


Plant Nears Initial Runs 


Preliminary expected to get 
under way this month at Carthage Hy 
drocol, Ine.’ synthetic 
hemicals (from 


runs are 


gasoline and 
gas) plant at 
Construction ts also 


natural 


Brownsville, Texas 


near completion stages at the adjacent 
plants of Stanolind Oil & Gas Com 
pany which will refine and separate 


rude chemicals turned out by Carthage 
Hydrocol, Inc. ,and U. S._ Industrial 


Chemicals, Inc., which will process the 
crude chemicals and distribute the re 
sulting finished chemicals 


Maine Terminal Planned 


An oil terminal that will accommodate 
240,000-barrel super-tankers is planned 
for South Portland, Me., as a result of a 
recent Perminal 
the Cali 
300,000 


Pocahontas 
and 
Storage tor 
programed. Imme 
start is planned with view to 
100,000 to 125,000 barrels of fuel 
May |! 


merger of 
Delaware 
fornia Oil Company 
to 350,000 barrels 
hate 


having 


Corporation of 


oil storawe erected by 


Standard (h Rayoune, NJ Steam Boilers 


iter Plant 


Lab. Stearn 


MEK Dewaxing 7.500 bbls Under Constr Jan 
400.000 the. br Under Constr 


600) 


New Refinery we 


Research Continues As 
Coal-to-Gas Tests Proven 


rhe fluidized solids technique for con- 
verting coal to gasoline has been proven, 
although more research is needed, Pitts- 
burgh Consolidation Coal Company and 
Standard Oil Development Company 
said in closing their pilot plant at 
Library, Pa., where they have been test- 
ing the technique for 13 months. They 
said that rising f coal and its 
erratic supply, at the time when petro- 
leum and natural gas are in ample sup 
ply, make it impractical to take any 
additional major steps toward commer- 
ciahization of the coal-to-gas-to-gasoline 


costs of 


prox ess 

Further research will be carried out, 
according to the companies with the 
coal company probably giving more at- 
tention to natural gas synthesis. George 
H. Love, president of Pittsburgh Con- 
solidation Coal Company, said that the 
company has been studying the possi- 
bilities of making gasoline from large 
available quantities of natural gas in 
Texas, rather than coal which supply 
is unreliable 


Asphalt Refinery Planned 


Design plans are being prepared for 
an asphalt refinery to be built at Point 
Wells, Wash., by Stancal Asphalt & 
Bitumuls Company, a _ subsidiary of 
Standard Oj Company of California. 


Included will be a modern vacuum dis 
tillation 


unit, office building, insulated 


REFINERY AND OTHER PLANT CONSTRUCTION 


storage tanks, and complete truck and 
rail loading facilities. Mid-1950 is the 
set completion date 

Crude oil for operation will be brought 
by tanker from California 


Sohio Contract to Bechtel 
The Standard Oil Company (Ohio) 
present Houdry fixed-bed catalytic 
cracking unit at Cleveland No. 1 refinery 
will be converted to a moving-bed 
Thermofor catalytic cracking unit, de- 
signed by Socony Vacuum Oil Company, 
licensor. Mechanical engineering design 
and construction for the conversion has 
been let to Bechtel Corporation. When 
completed, (November 1, 1950 is sched- 
uled), the unit will be the same type as 
Magnolia Petroleum Company is in- 
stalling at its Beaumont refinery 


Rebuilding Docks 


An extensive rebuilding program to 
enable two of the largest tankers afloat 
to dock and load with crude oil at the 
same time is underway at Humble Pipe 
Line Company's Harbor Island terminal 
on the Corpus Christi ship channel. Both 
of the terminal's present wooden wharves 
will be torn down and replaced with 
larger steel wharves 

The new wharves, large enough to 
enable two 720-foot tankers to dock and 
load simultaneously, will be 300 feet long 
and 27 feet wide. A new barge slip will 
be 100 feet wide by 390 feet long 


2nd Qtr 


oder Constr 


ompleted 


4th Qtr. I 


1950 


Late, 1949 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Pagmeenng Contractor 
FAST 
California Rete. ( Perth Ambey Houdnifow Cat 25.000 ngineering Houdry Houdry, Braun Braun 
Crk 
b. 1. Dupont Perkersture Under Constr Summer, 1950 
Ww 


Badger Badger 
5.0.D., Day & & 
Zimmerman Zimmerman 


Texaco 


1950) 


slphur Weatwille, NJ fur Recovery ) tons Contracted Gardler 
i Savannah, Ga Lube Bid, Phe Under Constr loay 
Onl Re Emlenton, Pe Boiler Phant 45,000 The. br $180,000 Under Constr Jan. 1950 Staff 
Add 
mt hit Paulehore, N Propane Deasph. 5,950 bbls Under Constr 1949 Juik Badger Kadeer 
yun Paulsoore, N MEK Dewauing O80 Under Constr ist Qtr., 1950 Texaco Badger 
Paulsboro, NJ Light Trtng Demgning 1940 Buciger 
Poulet N Mod. Comy 5.000 nder Constr Jan., 1950 Staff 
Phe. Dept 
Sons Pet a. Ma Antipn t $400,000 or Constr let 1950 Chemuoec 
Texas ( Beacon, N.Y Expand Re Completed Voorhees, Walk 
search Labe er, Foley & 


Foster Wheeler, 
Kellogg 

land, Kelloge 
aso Union Iron Wks 


bhds $200,000 Completed Koet Staff 
C\yties, Serv Comp. 1 Pte 1.200 $4 milbon Contracted July, 1950 Sollitt 
Cabumbean Fue Hickok, Ka Desulfuriatior mef $15,000 Under Constr 1948 Graff Graff 
Consolidated Cement, Compr. Sta 4.000 mef Under Constr Jan. 1, 1050 Dresser 


Deep Hoek OF Cor Cushing, Okla Cat. Cracker 5.000) bhis ader Constr Spring, 1950 UOP J. & L. Constr 

The by On Wiehrta, Kane Cat. Crk. Change Planning 

Deweae On! West Lube Pilterng 25) bhte $15,000 Under Constr Spring, 105 Staff Staff 

The Dow Chem Mudland. Moet Comp. Sta. & 5,000 mef gas S15 mill U oder Constr Jan., 1050 Staff Prichard, 
Pipeline Mahoney 

Ethy! Cory Ferndale, Mich ne 1 to 3 bbls mpleted Rust Pro Rust Pro. 


& Ret. Lemont, A000 $1 milhor oder Constr 1050 
Calf OW Cory Kiefer, Okla Caso. Plant 14,500 mef Under Constr 
ladwna Farm Burra Mi ' i Cat 4,000 nder Constr 1951 
Cooperative Ase Cracking U ost 
Lever Hiroe. ( Hamer lod Hygirtel Plant 150.000 «ff oder Constr Jan. 1950 
Magnolia Pet. Grant ( ty Ciasoline Plant 100,000 mef oder Constr Jan. 1950 
kK 


Magnola I'rt Chitwood, Oith 


& Cyehna 
Magnolia Het Gasohne Mant 


Stephens 


County, 


Pressure Maint 47 


Maitland Cooperat: we Cushing, Cat. Poly 
he be 


met oder Constr Dee., 140 
mel onder Constr Jan. 1950 
tebe \uthoraed Fariy 1950 


UOP 
UOP Staff 
Staff 
Staff, Waleo Waleo 


Staff, Constr Constr. Service 


J. & L. Constr 


Ref. Eng. 


j 
4 
i 
i 
H 
Tnited Kefineng Warren, Pa ier he 
MID-CONTINENT 
service 
Staff, J. & 
Constr 
® CONTINUED ON PAGE 79 i 
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AEROFIN RATINGS ARE 
ACCURATE AND RELIABLE 


Aerofin’s continued research has developed ac- 
curate ratings that are good for the life of the 
unit. You can always count on Aerofin to deliver 
full-rated capacity — full efficiency. 


Over 25 years’ experience, combined with un- 
equalled production facilities, enables Aerofin to 
select just the right surface and materials for each 
particular job. Aerofin rigidly controls every phase 
of the production of its heat-transfer coils and 


This man is looking for air bubbles 
—he is testing Aerofin heat-transfer 
coils with air pressure in a specially 
illuminated tank. If there are no 
bubbles, it means the immersed Aero- 
fin unit has withstood the severe 
strains of steam and hydrostatic pres- 
sure tests and is ready to give you 
long, efficient service. 


: _ 410 South Geddes St. SYRACUSE 1, N.Y. 
NEW YORK + CHICAGO + CLEVELAND + DETROIT PHILADELPHIA DALLAS - 
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Industry perofin Units do the Job Better, Faster, Cheaper 
77 
— 


Sound Design 
Careful Construction 


From the initial conference to the test run, our technical knowledge 
and experience are concentrated on constructing a plant that will give you 
the following advantages: 


* Low first cost. 
* Economy of operation. 
* Conservation through Maximum Recovery. 


The use of our facilities for sound design 
and careful construction are as near as your 
phone. A call to us at LD 307, Tulsa, will in no 
way obligate you. 


\ 


& LAUGHLIN SUPPLY COMPANY 
TULSA, OKLAHOMA 
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Deily 
Capacity 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


Mississippi River Fuel Star City, Ark 
Co 


Mismampp River 
River 


National Co-Op 

Refinery Asso. 
Northern Nat. G 
Northern Nat. Gas 


Northern Nat. Gas 
Northern Nat. Gas 


Northwestern Refining 
Co 


*The Ohio Oil Co 


Oklahoma Refg. Co 
Osceola Refining Co., 


Ine 
Pan-Am Southern 
‘orp 


Petco Corp. 
Petroleum Special- 
ties, Ine. 


Phillips Pet. Co. 
Phillips Pet., et al 


The Pure Oil Co. 
The Shallow Water 


Refining Co 
Skelly Oil Co 


socony-Vaeuum( Co 


Secony-Vacuum 
Secony-Vacuum 
Socony-Vacuum 


Secony-Vacuum 


Standard Co. 
Todi 
Standard Chil Co. 
Standard (Ohio 
Obie 
Ohio 
Ohio 
Oho 
Ohio 


standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard (Obio 
Standard (Ohio 
Sun O Co. 


Sun Oi 
The Texas Co 


The Texas Co 


Tide Water Associated 


Oil Co. 


US. Dept. of Interior 


Viekers Petroleum 
Co., Ine 

Woed River & 
Refining Co., Ine 

Wood River O&R 


SOUTHWEST 
Ada Oil Co 
Alba Refg. Co 
Calumet Refg. Co. 


Carthage Hydroeol, 
Ine 
Cities Service Ont 
Service On) 


‘coastal Refineries, 
Ine. & Mayfair 
Minerals, Ine 

‘ontinental Oh! Co. 

“ontinental Assors 


Dei Rey ‘Petroleum 
Co 

Department of the 

Army 

Dow Chemical Co 


Dow Chemoeal 


El Paso Natural Gas 


Paso Nature! Gas 
Paso Natural Ges 


January, 1950 


jas Co. 


Poeabontas, Ark 


Clifton, Kans 
Mullinville 

Cans 
Sublette, Kans 
Sublette, Kans. 
St. Paul Park, 
Minn 


Muneve, Ind 


Seminole, Okla. 
Reed City, 


Mich 
El Dorado, Ark 


Blue island, II! 
Fiat Rock, 
Mich 


Kansas City, Mo 
Edmond, Okla. 


Teledo, Obie 

Shallow Water, 

Dorado, Kans. 

E. St. Louis, Il 

E. St. Louis, 1 

E. St. Louis, 


Augusta, Kans 


Trenton, Mich 


' Whiting, Ind 


Cleveland, Ohio 
Cleveland, Ohio 


Lima, Ohio 
Lima, Oho 
Lima, Ohio 
Lima, Ohio 
Lima, Ohio 
Lima, Ohio 
Luma, 
Lima, Ohio 
Toledo, Ohio 


Toledo, Ohio 
W. Tulsa, Okla. 
Lawrencevitle, 
Drumright, 
Okla 
Lousiana, Mo 
Potwin, Kans. 
Hartford, 1)! 


Hartford, IN 


Houston, Texas 
Alba, Texas 
Princeton, La 


Brownsville, 


exas 
Chico Field, Tex 
St. Rowe, La 


McAllen, Texas 


McAllen, Texas 
Near Nordheim 
DeW itt 

County, Texas 
Chesterville, Tex 


Houston, Texas 


Freeport, Texas 
Freeport, Texas 


Mohans Field 
Texas 
Mohans Fieid 
Moore County, 
Texas 


Comp. Sta 


Comp. Sta. 
Comp. Sta. 


Poly merization 


Compress. Add 
Ine. Comp. Cap 


Gasoline Plant 

Increase Com 

Loading Rack. 
Products Trans- 
fers Line 

Ref. Products 
Term 

Refinery 
Desalting Unit 


Delayed Coke 
Water Cooling 
Tower, Steam 


Reeov. 
Cat. Cracker 


Revamp. Crd 
Reform 
Reforming Unit 


Crd. Dist. Cat 
Crk 


Thermal Crack 
Misee!. Ref. Adds 
Delayed Coking 
Houdry Conver- 
son to T Cc Cc 
Houdry Conver 
sion to T.C.C 
Outeide Battery 
Limit Facithtes 
Houdry Cat. 
Chan 


Ine. Tank. Cap. 
Liquid Gas Pit 
Furfural Refg 
Crd. Dist. Coke 
Solvent Dewax 
Solvent Dewax 
Vacuum Unit 
Propane, Deasph 
Cat. Crack. 
Crude Dist. 
Vac., Poly 
Compressor Sta. 


Ex. Mod. Ref 
Expand Refinery 


Houdriflow Unit 

Cat, Cracker 

Demonstration 

onl-from-coal 

Thermal Poly 
nit 

Fluid Cat 


er 
Vacuum Unit 


Loading Sta 
Asphalt Refining 
Blending 
House 
Hydroeol 


Natl. Gase. Pit 
Lube Oil Blend- 


ing 
Cyeling Plant 


Add Gaso. Pit 
Gas Comp 


Pressure Absorp- 
tion Plant 
Anhydrous Am- 
monia Facility 
Ammonia Plant 
Chlorine Addi 


ton 
Gasoline Plant 


Treating Plant 
Compressors 


5,000 hp. 


5,000 hp. 
4,000 hp 


450 bbis. 


1,600 hp. 
3,200 bp 


285,000 mef 


Pp. 
500,000 gals 


100,000 gals. 


200 
2,000 bbls. 


| 9,300 bbie. 


3,000 bbbs. 


24,000 bbis. 
60,000 mef 


1,250 bbis 
135,000 bbs 
13,200 bbis, 


4,700 bbis 
15,000 bbls. 


15,000 


8,000 bibs. 
384,000 bb's 


76,000 gals 
415,000 
1,800 bbis. 
1,800 
9.000 bbls 
S00) 
30,000 bhis 


3,840 hp. 
30,000 bbls 


120,000 bble. 


4,500 bbis 
80 bbls. 
250 
7.500 
15,000 


1,500 bbls 
700 bbis 


87,000 mef 


22,000 mef 
4,000 bbds. 


75.000 mef 


20,000 mef 
12,000 mef 


25,000 mef 
2,100 tons 


monthly 
100 tons 


16,700 mef 


10,800 hp. 


$430,000 


$40,000 
$10,000 


$400,000 


$2 mihow 


$10 milhon 


$35,000 


$8 10 millon 


$450,000 


$240,000 
220,000 

$13 mihon 

$5.5 milhon 


$20 milhon 


$15 milhon 


$5 milhon 
$100,000 
milhon 


700,000 


$125,000 


$26 milhon 


$75),000 


$1.5 millon 
$1 millon 


$2.5 milhon 


25 milnon 


$1.5 million 
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Under Constr 


Under Constr 
Under Constr. 


Planning 


Under Constr 
Under Constr 
Authorised 


Constr. 
| Under Constr 


Under Constr 


Authorised 
Planning 


Under Constr. 


Planning 


Under Constr 
| Authe 


Under Constr 


Under Constr. 


Under Constr 


Under Constr 
Under Constr 


Under Constr 


Under Constr 


Under Constr, 
Under Constr 


Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Con upleted 

Under Constr 
Under Constr 
Under Constr. 
Authonaed 

Under Constr 


Completed 


Constr 
nder Constr 
Under Constr 
Under Constr 


Designing 
Under Constr 


Under Constr 
Under Constr 
Under Constr 
Under Constr 
Relocating 


Plannin 
Under 


Under Constr 


Under Constr 
Under Constr 


4th Qtr. 1949 
ist 1950 


Sept. 1950 


4th Qtr., 1949 


Dee., 1049 
Mar., 1950 


1949 
April, 1950 
Mid 1950 
Jan., 
Jan. 
March, 1950 
Mid. 1950 
Mid. 1950 
, 1950 
1951 
1, 1950 


March, 1950 


April 1, 1951 
Jan. 15, 1950 
Feb., 1950 
1950 


Jan., 1950 


Feb., 1950 


Karly 1950 
Late 1949 


Mar., 1950 


1950 
Jan.. 1950 


4th 1949 


Late 1050 
Late 1049 


Deo., 1949 


Dee., 1949 
Jan., 1950 


Petreeo 


| Houdry 


Soeony -Vacuum 


Soeony Vacuum 


Texaco 
Kellogg 
Kellogg 

exace 


Houdry 


Houdry 


Hydro-Res., Ine 


Koeh Eng 


Staff 
Staff, Bechtel 
Staff, Bechtel 


Fluor 


Houdry, Cat 
Constr. Process 
Sta 

Fluor 

Kellogg, Foster 
Wheeler, U.O.P 

Poster Wheeler, 
Ke'loga 

Koppers 

Ref. Eng 

Koeh 


Staff 

McKee, Hydro- 
Res., Ine 
Fluor 

Day & Zirmmer- 


man 
Gaso Plant 


Process Eng 


0. Oleon 
Girdler Corp 


Staff 


Ref, Maint 


| Ref. Maint 


Ref. Maint 


Brown 
Ref. Maint. 


Cat. Constr 


Koch Ping 


Bechtel 
Rechte! 
Rechtel 


Fluor 


Kellogg, Foster 
Wheeler 
Foster Wheeler, 
heik 

Process Eng. 
Koppers 
Ref. Eng 
Staff 


Staff 


staff 
McKee 


Fluor 
Day & Zimmer- 


man 
Caso Plant 
J. & L. Conat 
Process Eng. 
Ole Olson 
Hereules Powder 
Ce. 

Tellepaen 

Floor 

Fluor 


=== : = = = == 
— 1950 Ref, Maint | 

1950 Pritchard 

¢ | | 

| 
f Gen. Boiler, j | 
Coke & Load- | 

Houdry, Cat. | 5,000 bbis, Houdry Clarke 
vig 
Cat. Cracker — Breve 
| Add 
— 
| 
Constr 
— 
Staff Undetermined 
Contracted 1951 Lommus Lummus 
Under Constr Feb., 1950 Kellogg Kellogg 
Under Constr Feb., 1950 Kellogg Kellogg 

Mid. 1950 Lummus Lummus 
Mid. 1950 Lummus 

Mid. 1950 Kolloge 

— Cat. Constr, 

4 

vor 
U.OP lay 

Belleo 
— 1949 

Ist Qtr., 1950 Mee 

4 

| 
Fluor 


REFINERY AND OTHER 


PLANT CONSTR 


UCTION (Continued 


| 
COMPANY Plant Site Project Capacity | Cost | Status Completion Liceaser tngimecring Contractor 
El Paso Netural Gas. | Moore County, | Gas Debydra- | 130,000 mef $55,000 | Under Constr. | Jan. 1950 Stearns Koger | Staff 
Teune tion Adds | 
FE) Peso Natural Gane } Castro County, Compressor Sta. | 4,050 hp. | $1.1 million | Vader Constr Jan, 1950 Staff Staff 
Texas 
FP) Paso Natural Cas. | Crane County, Compressor Sta. | 4,400 bp $1.27 million | Under Constr. | Jan. 1950 Staff Staff 
Texas 
bo Paso Nature! (as Eetor County, Compr. Unit 3,200 bp. | $550,000 Under Constr Jan., 1950 Staff Staff 
| 
B. I, DuPont de Vietorsm, Texas | Chemical Inter- Demgn Early 1951 Staff Staff 
Nemours Co., Ine | mediate for 
Nylon 
Standard (1) Co.| Baton Rouge, Main Office Cafe May, 1950 Bodman & Staff 
| La teria, Crude | | Mureil, Staff 
Desalting Unit | 
Ethy! Corp | Baton Rouge, La.| Mig. Facilities | $40 mithon Completed | Stone & Webster, Stone & Webster 
Evanghne Kefining | Jennings, La Pereo Cyclover- | 400 bbls Under Constr. | 4th Qtr., 1949 Grebe & Dore ason 
Co. | mus 
Humble O4R Co Katy, Texme Add Propane Unchanged Under Constr Jan., 1950 Stearns Roger Steans-Roger 
Abeorp., Refrig | 
Humble O4R Baytown, Texas | Roof Key . nae Under Constr. | Feb. 1950 Staff Tellepsen 
# Butyl Bide 
Humble (4K Raytown, Texas Misel. Facilities $1 millon | Projected 
Humble O41 Jourdantor (jasoline Plant 24,000 mef | Under Constr Early 1950 Hudson 
Field, Texas | 
Humbe Baytown, Texas | Research Under Constr Aug., 1980 Voorbees-Walker Knutson 
Humide O4R Baytown, Texas | Meech. Maint Under Constr. 1950 Ferguson Bellows 
Bide 
Lone Star ( | Dallas, Texas Hypersor) tien met Postponed | Ce | Poster Wheeler Foster Wheeler 
Magnoha Pet. Co Beaumont, Tex. | Two Houdry’s 30,000 Authorized | Late 1954 Lummus 
to TCC, | 
Magnolm Pet Gasoline Cycling) 150,000 mef | Under Constr Hadson Hudson 
Cyeled 
Magnadia Pet Comp. Sta. 15,000 mef Under Constr 1950 West West 
et al 
Chem Pasadena, Texas | Pertiliaer Pit Under Constr 1950 (hwner 
Mayfair Minerale McAllen, Texas | Cyeling Pant 50,000 mef Under Constr 1950 Gaso. Plant Gaso. Plant 
*MeMurray Refining | Tyler, Texas Fluid Cat §,000 Planned Fall, 1950 UOP 
Co er, Gae-Con 
centration, Feed 
"rep. & Uyele | 
Onl Crack 
Midland Gasoline Co. | Conroe, Texas Falarge Gasoline 100,000 gals | Under Constr Dee. 1949 Gaso. Plant Gaso. Plant 
Northern Nat. (ine White Deer 2 Comp. Stas 60 bp., 900 bp. } «+ | Dee, 1949 Staff Dresser 
Fan American Refining) Texas City, Tex. Revamping Completed Tellepaen Tellepaen 
Cory Crade U nit 
Pan Am. Ref Texas City, Tex. Desulf nit $25,000 Under Constr Early 1950 Tellepaen Tellepsen 
Pan Am. Ref Texans City, Tex.) Lab, Pilot Pit j Under Constr. Spring, 1950 Ferguson Ferguson 
Panhandle Producing | Wiebeta Palle Cat. Cracker 1,500 bbls $1 millon Under Constr. Jan., 1950 UOP, & L. Constr 
& Kefining Co | 
Phillipe Chemueal (« Etter, Texas Prod. of Nitric 225 tons Under Constr 1949 Chemico Chemies Brown & Root 
Aen! 
Phillipe Chemical Pitter, Texas Fertilizer Plant | 300 tone Under Constr 4th Qtr., 1949 Chemie > Chemuco Brown & Root 
Phillipe Cheaneal Borger, Texas Ineremse 8 min. the. yr Under Constr Dec. 1949 Sta 
Vhib-black ( | | 
ben Black Pit. | j 
Phillipe Chemece! | Etter, Texas Ine. Cap. Cactus) 440 tons | $5.3 millior Under Constr 4th Qtr. 1949 Chemico Chemnes Brown & Root 
Ammonm Plant 
Plymouth Onl Co | Rankin, Texas 70,000 mef $544 millon Under Constr 1940-50 Hudson 
| 
The Pure Oil Co | | 22,000 mef $6 mihon Under Constr. | July, 1950 
| Plant 
The Pure Oh Co Nederland, Tex Barge Dock Re Under Constr Late 1949 Staff Tellepaen 
The Pure Ou Ce Nederland, Tex. Wax Pit. Add Under Constr Farly 1950 Staff Tellpesen 
The Pure Ce Nederland, Tex Was Fractntn 200) Under Constr 4th Qtr, 1949 Te Lummus Lurmus 
Rene Oni Holiday, Texas Caso, Press 400 by Under Constr 4th Qtr. 1949 None 0. L. Olsen 
Maint. Plant 
The Shamroek (hl & Sunray, Texas Ine. Crk 10,000 $300,000 Under Constr 4th Qtr, 1949 Staff Staff 
(ine Cory 
The Shamrock Chl Sunray. Texas Cy eloversion 1.500 $300,000 Under Constr Karly 1950 Pereo Staff Staff 
Unit 
Shell Lube Utilitsee Under Constr Fluor 
Shell Oni Gas Stripgang 00.000 Under Constr lst 1950 Fluor Fluor 
Shell Add TXL Plant 30.000 mef Under Constr Karly 1950 Brown & Root Brown & Root 
hell Cal Cine Comy Under Constr Late 1949 Fluor Fluor 
Abeorp Add 
“outhbern Minerals Stratton Poel (ine Compress Under Constr 
Cory gon Additior 
Stanobnd (Med) (iasobne Plant 55,000 mef Under Constr Jan. 1950 & L. Constr J. & L. Constr 
Ope Teams 
(hl & Gas Alvin, Texans Dehy drat Under Constr 1949 Staff Tellepeen 
Gas Sales Pit 
tamed ©, Tex. Chem Plant Under Constr 1950 Badger Badger 
“taned met) Tes Plant ader Constr 1060 Brown & Root Brown & Root 
Cnet Tes aw Plant 540,000) Under Constr 1950 Stearns Roger 
Tex. Nath Gas Corp uns Nat (iasoline 55,000 met Completed Pritehard 
A k-U Plant Cory 
Texas Nat. (irandfa Nat. Caso, Pht 11,000 met Under Constr 1950 TNGC Staff TNOC Staff 
Corp. Shek Peeve County 
Moorman Oni Texas 
The Texas ( Tijerma-Canales Gas Compree 1,000 mef Under Constr July, 1050 
Texas 
United Gas Pipe Line | Karnes City Nat. (ies, Cs 10,000 mef $i m ' Under Constr Jan., 1950 Delta Delta 
naate 
ROCKY MOUNTAIN 
Coronedo Uae Cory Loco Hille Field, Repressuring 10,000) met $500) 008 Under Constr Dee, 149 Pet. Eng Pet. Eng Pet. Eng 
\.M hatractron 
Paso Not. Gas Lea ( ty mpressor Sta $1.35 milhor Cader Constr Jan. 1950 staf Staff 
\.M 
BJ Paso Net. Ges mef U ader Constr 1950 Stearas- Roger Staff 
Paso Nat. ane, met Under Constr 1950 Stearns-Roger Staff 
Frontier Refining Cheyenne, Wy king, 2 Cok 2,400 bbis Contracted May, 1050 Ref. Eng Ref. Eng 
Chas Add 
® CONTI PAG 3 
Petroleum Refiner—l No. 1 


4 
: 
4 


COPPER ALLOY BULLETIN 


CONDENSER AND HEAT EXCHANGER TUBING EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


~ 
Prepared Each Month by BRIDGEPORT BRASS COMPANY “Bejdgepgrt” 
a co 


Headgucrters for BRASS, BRONZE and COPPER 


A, 


CRACKING OF CONDENSER TUBES 
Influenced by Excessive Vibration 


Sometimes examination of leaking condenser tubes shows 
that they have failed from transverse cracks close to the tube 
sheet or midway between tube supports. Closer examination 
frequently reveals the presence of abrasion marks on the out- 
side of the tubes, about midway between tube supports. Some- 
times deep abrasion marks will be found in that section of the 
tube in contact with the support sheet. Those tubes which face 
the incoming stream may show some roughening of their out- 
side surface. When water, or petroleum products containing 
brine are carried inside the tubes, examination of the interior 
reveals, after removal of corrosion products, a few, up to 
several hundred, fine transverse cracks which have not per- 
forated the tube. Deep, hemispherical corrosion pits may also 
be found in the affected area. 

Microscopic examination discloses that the cracks have the 
appearance of a brittle fracture, showing very little reduction 


Corrosion fatigue crack viewed from the outside and inside surface of the 
same condenser tube. 


of cross-sectional area. If corrosion is not far advanced, the 
fracture may be very bright and coarsely crystalline. Careful 
laboratory examination of such tubes and study of operating 
data have shown that these are the symptoms of cracking 
resulting from excessive vibration of the condenser tube. 


Fatigue Cracking Through Vibration. It has been established that 
when a tube is repeatedly flexed back and forth with sufficient 
severity for a long period of time, it will fail from fatigue 
cracking. The combined action of corrosion and vibration 
leads to more rapid development of cracks in condenser tubes. 

The effect of corrosion in accelerating fatigue cracking of 
tubing is apparently due to roughening of the surface. A 


roughened surface is often more subject to lowered fatigue 
life than a smooth surface. The flexing back and forth of 
vibrating tubes presumably injures the protective film and, 
at the points where this occurs, cracking develops. It has been 
observed that deep, hemispherically-shaped corrosion pits 
also develop in this area to a greater extent than elsewhere on 
the tube surface. For example, at the points of least vibration, 
this type of pitting is scarcely discernible. 


Corrosion fatigue cracking is generally confined only to a 
relatively small number of tubes in a condenser or heat ex- 
changer, because only a few tubes in the unit may be respon- 
sive to the type of vibration present. 


Corrosion fatigue cracking is most prevalent where corro- 
sive waters are encountered such as in plants using harbor 
waters polluted by various types of wastes. In plants using 
clean, fresh water relatively little trouble from corrosion- 
fatigue has been called to our attention. 


Sources of Vibration. Pulsating streams of liquids or gases strik- 
ing the tubes at high velocities frequently start tubes vibrat- 
ing. Sometimes vibration of compressors, pumps, and adjacent 
equipment may start some of the tubes vibrating. Where the 
pulsation is the same as the resonant frequency of the tubes, 
the extent of vibration developed in the tubes is surprisingly 
great and is the primary cause of this type of failure. 


Preventing Excessive Vibration. Condenser designers have come 
a long way toward keeping this type of difficulty to a mini- 
mum. In some old installations, excessive vibration has been 
greatly reduced by using more tube support sheets. Where 
that may not be practical, good results have been obtained 
by wedging pieces of flattened tubing between the rows of 
tubes affected. In other cases, vibration has been reduced by 
making sure that all equipment is running smoothly, and by 
avoiding critical operating speeds of turbines, pumps, com- 
pressors, and motors. 


Choosing the Best Alloy. Operating conditions are becoming 
more complicated and severe. While Admiralty gives excellent 
service under many conditions, the possibilities of other alloys, 
such as Arsenical Muntz, Aluminum Brass, Cupro Nickel, 
Red Brass, Copper and combinations of these metals with 
steel, and stainless aluminum, etc., in the form of Duplex 
Tubing, should be considered. 


Contact the nearest Bridgeport office for service, and write 
for the 120-page Condenser Tube Manual, containing many 
helpful facts concerning condenser tube applications in vari- 
ous industries, as well as data on condenser tube alloys, corro- 
sion, methods of installing, specifications and other usual facts. 

*Reg. U. S. Pat. Off. 2093380 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, 
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high acetylene yield... 
specify National Carbide 


produced under 
laboratory supervision 


Rigidly controlled and tested dur- 
ing manufacture . and produced 
from the finest lime and coke avail- 
able, “National Carbide” (meeting 
all Federal Specifications) assures 
every customer an exceptionally 
high acetylene yield per pound of 
carbide a minimum 4), ecu. ft. 
This high quality, plus careful 
adherence to a special packaging 
technique accounts for “National's” 
wide acceptance as the Carbide pro- 
ducing maximum acetylene produc- 
tion... at lowest operating cost, 

Also. and of vital importance to 
you, no matter where vour plant is 
located, “National Carbide” can be 
obtained in any quantity from a 
nearby Airco office. authorized 
dealer, or warehouse 

For more information about this 
top-grade product, write your name 
and address on the margin below. 


a? 


and send it to your nearest Airco 
office or authorized dealer for a 
copy of Catalog 30. 


* * 


Air Reduction supplies Oxygen, 
Acetylene and other industrial 
gases... Carbide ... and a complete 
line of gas cutting machines, gas 
welding apparatus and supplies. 
plus are welders, electrodes and 
accessories, Ask us about anything 
pertaining to gas welding and cut- 
ting, and are welding . . . we'll be 
glad to help you. 


news abouit™ 
products 


STATIONARY ACETYLENE GENERATORS 


Airco’s 300 pound 
(double rated — 600 cu. 
ft. per hr.) and 500 <> 
pound (double rated — | 
1,000 cu. ft. per hr.) 
stationary acetylene 
generators are suitable 
for operating all types 
of welding or cutting 
torches. 

Automatic in prin 
ciple, these generators 
feature hot galvanized 
shells — inside and out, 
with all welded seams. 
Operating parts have 
been reduced to a mini- 
mum and are easily 
aceessible for inspection or repair. 

Also iocluded as standard equipment are 
“protectomotor filters” to entrap suspended 
‘uve, oad prevent clogging acetylene pipe 
and torches. 
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PORTABLE ACETYLENE GENERATORS 


The Airco Type “P” 
portable actylene gen- 
erator is designed and 
constructed for effi- 
crency, convenience, 
dependable and low- 
cost operation .. . and 
requires little attention 
other than draining and 
refilling with carbide 
and fresh water. Other 
features include: 
—Quick, easy 
charging 
—“Air Lift” principle 
of water circulation 
—Glass viewing 
window in carbide 
hopper 
—Simple and conveniently located 
controls 
—Large-size sludge agitator and valve 
for complete and fast sludge removal. 


Made in three sizes, each approved for 
double-rated operation: 15-lb. size, 30 cu. 
ft. per hr.; 30-Ib. size, 60 cu. ft. per hr.; 
and 50-Ib. size, 100 eu. ft. per hr 


All Airco generators conform 
with the specifications of Under- 
writers’ Laboratories and Factory 


Mutual. 


* Corpus Christi * Wichita Falls 


Macnoua Airco Gas Propucrs Co. 
IRCO 


El Paso * Fort Worth * San Antonio * Dallas 
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COMPANY 


Plant Site 


‘ 

r The Pure Oil Co Worland, Wyo. | jected 

4 Salt Lake Refining Co. Salt Lake City Cat. Cracking 25,000 bbls. $10 million Demgen Jan., 1951 Houdry Beebtel-Houdry Beehtel 

Sioux Oi Co, Newcastle, Wyo. Thermal Crk 1,200 bbls. $300,000 Authonaed | Barly 1950 U.OP. Koch 

; Socony-Vacuum Oi) Cosper, Wyo Topp. Revisions 5,900 bbis. Under Constr. Fall, 1949 Staff Cet. Constr 


Co. 
“tanohind Oil & Gas Eunice, N.M 8,000 bbis. Under Constr. 


Storage Loading 
Rock 


Gulf Dulfur Worland, Wyo. Sulfur Recov.. 30,000 mef Coder Constr. Girdler, C. PF. Gardler 
Gas Treat. Pits. Foater 


WEST COAST | 
Continental On! Co. Ventura, Calif Rew. to Gaso. 20,000 mef Under Constr. May, 1950 Ref. Maint. Ref. Maint 
Coline Gasoline Co Ventura, Calif _ to Gaso. 20,000 mef Under Constr Jan., 1950 Ref. Maint. | Ref. Maint 

Pit. 
General Pet. Corp. Torrance, Calif. HeS Absorption Engineenng Jan., 1950 | Badeer 
General Pet. Torrance, Calif. Chemical Treat. | 2,000 tons Completed Staff | Staff 
General Pet Torrance, Calif. | Two Coke 7,500 bbis. $2.25 million Under Constr Early 1950 | Kellogg, Staff | Rechte! 
Boome, Furnace 
Hancock Chemical Co. Long Beach, Cal.) HeS Recovery 50 tons $1 million Designing j Jan. 1950 Radger | Badger 
Hancock Oi) Co. Long Beach Ethylene Glycol | 60,000 Ibs Engineering Srd Qtr. 1950 
Ohio Oil Co 8. Coles, Levee, | Gas Lift 1,800 bp. Completed | Fluor Fluor 


Paloma Refining Co Extend Absorp- | 60,000 mef Planning | 


Riebfield Oil Corp. Cuyama, Calif Absorption 15,000 mef Under Constr 1949 | Pluor | Fluor 
128 Removal! | 

Richfield Oil Corp C Cuyema. Calif. | Comp. Pit. Extn.| 2,640 hp Designing 1949 Fluor Fluor 
Shell Oi) Co. Wilmington, ( = Add. Crk. Comp Under Constr. | 1049 Fluor | Fluor 
Standard Oil Co. of Bakersfield, Cal. Ther. Crk. Gaso. 9,000 bbls. Completed | UOP U.OP. | Braun 

Caiif Stabil., Treat | | 
Union Oil Co. of Calif. Brea Olinda, Cal. Research Plant $5 milhon Projected | Sept. 1950 | 
Union Oil of Calif Oleum, Calif Revise Refg $4 milhon Under Constr. | Dee. 1949 Parsons, EB. & A.) Ref. Maint 
Union Oi] of Calif Oleum, Calif Improve Han- $1.5 million Under Constr. | Dee. 1949 Mat Karly, ©. N 


Montgomery 


dling Facilities . 
Union Oil of Calif. Oleum, Calif Tankage and $1.8 milbon | Engineering let 1950 Parsons | 

Utihties C BAL, Utab 
Union Off of Calif Oleum, Calif Main Office $1 milhon Under Constr. | Dee. 1949 Austin, Pieki & | E. 8. MeKit- 

| Addition, Fry, D. R. trick, Parker, 
Shops, Mise! | Warren Co, Steffens & 
| Montgomery | Pearce 
Union Of] Co. Oleum, Calif Add. Ref. Faci'i- Under Constr Feb. 1950 | 
thes 


FOREIGN 


Canada 
Britisb-Ameriecan Edmonton, Refinery 2 min. yr | 
Oi Co. Alberta 
*British-American Oi) | Clarkson, On- Propane De- 700 bbis $400,000 Contracted Mid., 1950 Standard Oil De- Canadian Canadian 
tario, Can. asphalt. | | Kellogg Keliogg 
| 
Excelsior Refs, Ltd. Cap. Increase 3,000 bbils. Uader Constr 1950 UOP | | 
Iberta 
; Excelsior Refs., Ltd Licydminster, Capacity Ine | 1,500 bbls. | Design 1950 | 
Alberta | 
Hi-Way Refineries, Saskatoon, Crude Topping | 2,000 bbls. | | Under Constr Jan., 1950 U.OP | Ref. Eng Ref. Eng 
Lt Saskatchewan Unit | | 
Hi-Way Refineries Naxkatoon Thermal Crack. | 500 bbis. | Under Constr. | Jan., 1950 UOP | Ref. Eng Ref. Eng 
Imperial Oil, Ltd Leduc Field Gas Absorption | 24,000 mef $6.5 million | Under Constr. | Mid. 1950 Braun Braun 
Impenal Ol Regina, Sas- Add Distil 3,000 bbis $380,000 Under Constr Jan., 1950 Staff Staff 
katchewan Equip 
Imperna! Ohl Winnipeg New Refinery | | Planning | 
Panther Onl and Lesside, Toronto, Grease and | Projected 
Crease Co Ontario ( “ompounding | | 
35,000 bbls Under Constr Late 1950 Staff | Fluor, Lad, 


Shell Oil Co. of 


Montreal Fast, 


Paty, 


Treat 


Montevideo, Lube, Asphalt 7,500 bbis Under Constr 
Nacional Combusti-| Uruguay Unite | 
ble Aleoho! y | 
Portland 
Conselhe, Nacional Mataripe, Bahia, Thermal Crack- | 5,000 bbls. $2.5 mulhon Under Constr Jan., 1950 Kelloga Kellogg, Staff 
do Petroleo Brazil ing Refinery | | 
Conselho Nacional Santos Sao Refinery 45,000 bbis. | 
do Petroleo Paulo 
Conselho Nacional Mataripe, Bahia, Refinery $3.5 million Planning Dee., 1950 | | 
do Petroleo Brazil i 
Creole Pet. Corp Amuay Bay, Crude Stille f0),000 bbie $175 million Under Constr. 1950 8.0.D. | Foster Wheeler 
Veneauela White 
Creole Pet. Corp. Fl Roble Field, | Repressuring Planning | 
Veneruela 
Ipiranga §.A. cia Rio Grande, Topping, Ther- 3,000 Authored 1952 Foster Wheeler 
Rraslera de Brazil ad Crack 
Petroleos 
Mene Grande O})} Co. Puerto la Cruz, | Refinery 30,000 bbls 
Veneauela 
Petroleos Mexicance Poss Rica, Mex. Gas Purification $13 milhon Contracted Karly 1950 | MeKee McKee 
Pressure Maint. | 
Petroleos Meucance Salamanca, Mex. Crd.,Gasoil,Crk. 25,000 bbls $12 million Under Constr Karly 1950 U.OP. MeKee Me Kee 
Refinaria de Petroleo Rio de Janeiro, Complete 45,000 bbts Authored Fives, Lilie, 
do Distrito Federal Braz! Refinery Sehneider, Staff 
S.A 
Refinaria ¢ Exploracao’ Capuava, Sac Thermal Crack- | 20,000 bbls. Authored Pan American Cech, Fact 
- de Petroleo Unias Paulo, Brazil ing Refinery Hydrocarbon Metal Work 
SA Res., Ine Mech. Constr 
Richmond Exploration Bajo Grande, New Refinery 35,000 bbbs Engineenng June, 1950 
enezuela 
Shell Caribbean Pet La Pas, Ven- Gas Plant @ tons Under Constr Karly 1950 
0. 
Shell Caribbean Pet Mara, Gas Pant 9) tone Propeeted Eariy 1951 
Co Venetuela 
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REFINERY AND OTHER PLANT 


Angio-Ameriwan (nh! 


Anglo-American 
Anglo-lranmn (hi) 


Anglo Transvaal 
Consoldated Ip 
veetment Co 

Aquila, B.A 


Anenda (ienerale 
Itahana Petrol 

Anmenda (ieneral 
Petrol 

Bataafeche 
leum Mij 

My Bataaferbe let 

Kritush Petroleum 
Chem 


Cabot Carbon, Lad 
Gedfrey L. Cabot 


Shell Herre 
Mhell 
Ove. de Raffinage 
Shell Herre 
fe Raffinagr 
Merre 
Froneame de 


de 
Petrolecs, SA 


Cia. de 
Petroieca, 


| CEP SA 

| Condor, &.P.A. Por 

Industriale 

Chemica 

Danwh Government 

| beyptian Government 


maanto 
( 
National (hl Re 
finerwa, Lid 
National (hl Refinenes 


National Refineries 


National (hi Refineries 


Peebelbronn, 8. A 


Petro Carbon, Lid 


Petro Chem. Lad 


Philldack, Led 

Raf. de Pet. de 
becom SA 

Raffinene Keler 

Petrodes 5A 


Ralfineries de Petrote 
de la Guromde 
Raflinerws Francawes 
fe Petrole ce 
| Atlantique 


84 


Fawley, Eng 
ae of Grain, 
Eng 

Vall River 
Unioe of South 


Rome, Italy 
Palermo, Italy 
Pern, Holland 


Perna, Holland 
(irangemouth 
Seotland 


Elleamere Port, 
ne 


Rotterdam 
Holland 
Herre, Pranee 


Petit-Courunne 
Petit Couronne 


ouroane 
France 
Confrevilhe 


Rouen 


France 


Rho, Italy 


Denmark 
Cairo, Egypt 
Mantua, Italy 


Massa Carrara. 
Italy 


Brita 

Wale 

Liancarey, Wa 
arey, Wales 


(Cartagens 
Spain 
Antwery 
Kelgrum 


hon 
Extraction 
Cent. Refg. Unit 


Synthetic (jaso- 
line and Diese! 
Plant 

Lube On 
Refinery 
Add to Plant 

Marine Fuel 

ant 

Plant 

hapanmon 

Petrochem 

Carbon Black 
Plant 

Complete 
Refinery 


bapanson 


Teepol Plant 
Lube Unit 


apanson 

Lube U nit 
Distillation nit 
Toppung Unit 


Propane. Butane 
Fractionating 


Refinery 
Crude Plant 


C 


Refinery 


Add I 

sty 

Reform 

thi Ref 
Refinery 
Purf. Ref, Bel 


Petro Chemicals 
Carbon Bik. 
Refinery 

Therm. (rk 


mom 
Refineries 


13,000 bible. 


60,000 bbts $120 millon 


$50-60) milhon 


100) tons 
24,000 
7,500 bbls 
2,000 tons, yr 


50.000 bile 


3,000 yr 


20,000 bbls $18 muhon 
40,000 bhis 


25,000 tone, yr 


10,000 
2,500 
20,000) 
20,000 bbls $11 milhon 
bbe $100,000 


5,000 $4.5 millior 


1 min tons ‘yr 


21,000 
4,500) bbls 


400000) 


Design 
Planning 


Contracted 


Desan 
Projected 


Under Constr 
Under Constr 


Under Constr. 


Under Constr 


Under Constr 


Planned 
Under Constr 
Progeeted 
Under Constr 
Under Constr 


Contracted 


Contracted 


Vader Const 


Manned 


1952 
1951 
Late 1951 
Jan, 1950 
Mid 1962 
Dee., 1950 
1950 

Feb., 1950 
Mid 1951 
Mid 1950 
Farly 1950 
1951 

1950) 

1950 


June-July, 1950 


June-July, 1950 


1950 


Late 1951 


Juik, Texaco 


Texas 


Standard Oh) 


Texaco, 
ard, } 


Stand 
J 


Badger 


Daily Probable 
COMPANY Plant Site Proyect Capacity Cont Status Completion Licensor Fagmeering Contracter 
Shell of Venesucia | Punta Cardon, Comprehensive 50,000 bbls. $32 millon Under Constr Mid 1951 
Refining 
Venesuela Gulf Puerto ta Crus Refinery 30,000 bbis $5 million Under Constr July, 1950 Lummus | Lommus 
Refining Venerucle 
Venesuelan Pet. Co Pusets a Crus Refinery 35,000 Under Constr Snare Snare 
ene tuela 
Petro Buenos Aires New Refinery 28,000 bide. $54 mibon bngineening Late 1950 Kellogg Kellogg 
Fseales tina 9 
yrr La Plata, Argen- Crude Topping, | 50,000 bbls, $2.8 million Under Constr 1o49 Houdry Process Cat. Constr 
tina Gaso Treating Cat. Constr 
YP? Boliviance Cochate mba Topping & Re- 5,000 bbls 3rd Qtr, 1950 Foster Wheeler | Foster Wheeler 
Bohvia forming Unita 
Furepe and Alrica 
Fawley, Eng Refinery Expan- 110,000 bbts $150 million Under Constr Late 1952 Foster Wheeler | Foster Wheeler 


Hydrocarbon 


Badger 


Badger 
Sumon-( 
Led 


McKee, 
U.OP 


Kellogg-Lummus 
Foster Wheeler 


Foster Wheeler 


Foster Wheeler 


Foster Wheeler 


Lummu 


‘arves, 


Badger, | 


Badger 


Badger 


Kadger 


Simon-Carves, 
Ltd 


McKee 


Foster Wheeler 


Foster Wheeler 


Foster Wheeler 


Foster Wheeler 


Lummus 


OOO) 


40,000 


1,200 milbor 


1,000 
1,550 bbls 


wh) 


1000) $16 milhon 
137,000 millon 

$2 millrox 


15,000 $7.8 millon 


muller 


7.100 


ader Constr 


Desagr 
Completed 
 nder Constr 


Des@ning 


(Contracted 


\uthoraed 


Vader Constr 
Contracted 
Under Constr 


Constr 


Reeonstr 


Early 1950 


1950 


barly 1950 


Juik, Te 


Texace 


Petro-Carhor 


Dr. Cab 
Inglog 
Nelloga 


Staff 
Badger 
Badger 


Kadger 


HWP 


wer 


Petro-Carbon 


Barnes 


® CONTINUE! 


Petroleum Re finer 


OP 


MeKee 


Kellogg 


Staff 


Badger 


Badger 


Kadger 


Petro-Carboo 


H.W.P 


Karnes 


McKee 


i 
a 
| 
Africa 
| 
— = 
Ine 
sehappej, N.V 
Cw ffinmar 
Cie. Praneame de Gonfreville, 
Kalffinage France 
Cie. Francunae de Provence 
Raffinage France 
Petroleos, Tenerife 
(Canary Pr Deas 
phalting 
Tenerife Fractionating 
Canary Propane-Deas 
phalting 
Span Dewar, Wax 
Fractntn 
New Refinery 
— 
‘ = 
Itahane Petrod 
i Industria Nagiolane — 
ache 
Industria Petrolifera | Milan, Italy Gasoline Fuel = 
Chimes Plant 
Imperial Chetmreal Wilten, York Petrole 1950 
lodustries, Ltd hire, bngland Cracking mit 
Stand -Amenda Gen Leghorn, Italy Add Capacity 28,700 } 
Comt 
(Stans Kari, Italy Add Capeerty 15,900 bible A 
L Alhanee Petrofina Antwerp, Belg Refinery 21,000 Planned 
Manchester Partingtos Cat. Lobe 20,000 Propected 
Dewan Was 
Pract 
Merk willer Capacity In 
EM branes rrase 
land ‘ forn 
England 
July, 1951 3 
Ref as 
Plant 
France 
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_Expansion Joint News 


Expansion Joint of the Month 


DUO EQUALIZING TYPE 


The ideal corrugated expansion joint 
is one in which all corrugations move 
simultaneously during expansion or con- 
traction of the piping, and no corrugation 
can be compressed or extended more 
than the proportionate amount for which 
it is designed. This briefly describes the 
Zallea Duo Equalizing Expansion Joint, 
so called because it functions in two 
ways: equalizing the compression among 
the corrugations simultaneously when 
the pipe line is expanding and likewise 
distributing the elongation simultaneously 
and proportionately among all the cor- 
rugations when the line is contracting. 


This is accomplished by the simple expe- 
dient of a pantograph. Two or more 
pantographic chains are superimposed 
on the equalizing rings of the expansion 
joint, the neutral points being anchored 
in the end fittings and intermediate 
equalizing rings. Any movement of the 
end fitting is immediately and simul- 
taneously transmitted to all equalizing 
rings. In this manner all the equalizing 
rings move the same relative distance at 
the same time. This Zallea Joint is 
recommended for all intermittent steam 
services in long lines, institutions, and 


industrial plants 


a complete, practical catalog on all 
Zallea Expansion Joints. A text book 
and a valuable reference source. Send 
for your free copy today / 


ZALLEA Brotuers, 890 Locust Street 
Wilmington 99, Delaware. 


For many years, copper has been the 
accepted material for the corrugated ele- 
ments of packless expansion joints for 
use on heating lines, pumps, turbines and 
condensers. However, with new expan- 
sion problems demanding higher strength 
and greater corrosion or temperature 
resistance, stainless steel has replaced 
copper in approximately 95% of the 
applications. Although slightly higher in 
initial cost, the use of stainless stee! results 
in much lower final costs because of 
increased service life. Stainless steel cor- 
rugated elements can be made with a 
wall thickness approximately one-third 
of that required for copper to withstand 
the same working pressure. Since the 
life expectancy of a corrugated element 
varies inversely with the thickness of the 
metal, a stainless steel expansion joint 
will last many times longer than a copper 
expansion joint designed for the same 
operating pressure. The stainless steel 
used in the Zallea Expansion Joint may 
be of several alloys, depending upon 
temperature, corrosion and other service 


requirements. 
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PROTECTING $100,000 A DAY 
Control in WManufacture 


— COPPER VS. STAINLESS STEEL 


ZALLEA EXPANSION 
JOINTS GUARD 
PLANT CAPACITY 


At a large eastern industrial plant which 
has a production capacity of over 
$100,000 per day, Zallea Stainless Steel 
Expansion Joints serve as insurance 
against shutdown and costly delay. Fail- 
ure of any one of the many expansion 
joints that are installed in the outdoor 
steam distribution line would result in 
major production loss. But the Zallea 


Joints installed here in 1933 still function 


safely and dependably. It’s the quality 
built into every Zallea Expansion Joint 


that makes them last! 


No Maintenance Required 


Built expressly to absorb expansion and 
contraction of pipe lines due to thermal 
changes, Zallea Stai: ‘*ss Steel Expansion 


Joints will serve depenuably and econom- 


ically under the severest of installation 
operating conditions. There’s no packing 
to deteriorate—no maintenance is re- 
quired. For normal steam line operation, 
Zallea Stainless Steel Expansion Joints 
will outlast the line itself ! 
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STAINLESS STEEL TOWER INTERNALS SAVE 
WEIGHT AND GAIN SPACE. Thinner, lighter-weight 
stainless steel sections simplify fractionating tower structural problems 

allow space for more efficient manways . . . increase the efhciency of 
bubble caps and trays. And, smooth, pore-free stainless steel surfaces 
discourage coking and fouling. ENDURO Stainless and Heat -Resisting 
Steels currently are helping refiners maintain profitable throughput 
in cracking stills and tubes, condensers and heat exchangers, still lin- 
ings, hot oil lines, sludge tanks, swing lines, valves and many more 
items of equipment. 


« 


«++ STRENGTH? YES, AND LIGHT WEIGHT, TOO 


High strength—at both frigid and torrid 


the high strength and fatigue-resistance of stain- 


temperatures—traditionally is identified with 
Republic ENDURO Stainless Steel. It is this 
property which results in another characteristic 
of vital importance to the ever-expanding 
petroleum industry—/ight weight. 


Because of its exceptionally high strength- 
to-weight ratio, ENDURO is used in thin, 
light-weight sections without loss of strength or 
durability, and without sacrifice of safety. 
Today, with refinery operations calling for in- 
creasingly enlarged and complex construction, 


Check ALL 10 Advantages: + ano 


STAINLESS STEEL | 


less steel open vast new design opportunities— 
unhampered by material limitations. 

There are many analyses of ENDURO Stainless 
and Heat-Resisting Steels, each developed to 
meet specific requirements of various refinery 
applications. For further information and factual 
data, write us: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES ©¢ CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


RESISTANCE © HIGH STRENGTH © NO METALLIC CONTAMINATION © SANITARY SURFACES 
@ EASY TO CLEAN © EYE APPEAL © EASY TO FABRICATE © LONG LIFE © LOW END COST, 


HEAT. 


oF /00 
meen: & = | 
| 
| 
| 
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Dewax., Wax 


Be 
Daily Estimated Probable 
COMPANY Plant Site | Project Capacity Cost Completion | Licensor Engineering | Contractor 
Naples, Italy Visbreaker Early 1950 Staff | Staff 
ana, S.p.A 
‘ 2 -Vacuum Naples, Italy Topping Unit 15,000 bbis. Under Constr. Late 1649 Staff Staff 
tahana, §.p.A 
: — Vacuum Naples, Italy Solvent Treating 1,000 bbis. Under Constr. Early 1950 Texaco Staff Staff 
talana, §.p.A. 
Vacuum Naples, Italy Reformer 5,000 bbls. Under Constr. Early 1950 Staff Staff 
taliana, 8.p.A 
Siethane Augusta Sicily Crude Refinery 10,000 bbis. Designing Early 1950 U.OP. U.OP, Deta | 
Obi Minerah, S.A 
Scottish Oils, Led Grangemouth, | Crude 28,000 bbis. Designing Kellogg | Kellogg 
‘ Seotland $28 milhon 
‘ Seottish Oils, Led Grangemouth Cat. Crk 5,000 bbis. Planned 
Shel! Chemical Mfg Thornton, Eng Teepol Plant 75,000 tons per Under Constr Jan., 1950 
Co., Led Extension Year 
Refining & Mar- Stanlow, Eng. Comprehensive 60,000 bbis. Under Constr. Early 1952 
eting Co. Li nag 
Shell Refining & Mar- | Shell Haven, Com 40,000 bbis. Under Constr. Mid 1953 
keting Co. Ltd England ning 
Ge L’ Avera, France LPG Unite 25,000 bbls. Under Constr. Mid 1960 Kellogg Kellogg Staff 
ules de Petrole 
Soriete Generale Dunkirk, France| Crude Reform. | 33,000 bbls. Under Constr Mid 1951 Kel- Kel Kel 
Societe Generale Dunkirk, France Furf. Ref Sol 2.400 bbis Designing Mid 1951 Texaco Lummus Lummus 


Societe Industrial Bel- | Antwerp, Crude, Crack 30,000 bbis. Desgning Mid 1951 
@ique de Petrole Belgium ing Reforming 
Societe Raffinarione Porto Marghera, | Atmospheric | 1 min. tons $6.4 milhon Contracted HWP 
Olu Minerali Italy Vae. Distill., year 
Acid Treat., 
Contract Filtra- 
tion for Lube 
Oils, Electric 
Gen, Unit, 
Load. Facilities 
Sorete per Anon) San Martino di Refinery 13,000 bbls. Proposed 
Raffineria Padana © Trecate, Italy | | 
Mineral: | | 
Socony-Vaeuum Notre Dame de | MEK Unit 1,000 bbks Design Mid 1950 | Texaco | Lammus | Staff 
"rancame Gravenebon | | 
Socony-Vaewum Notre Dame de Propane Deas- 1,100 bbis. Design Mid 1950 | Juilk | Lummus Staff 
Francaise Graveachon phalting | | 
Socony-Vacuum Notre Dame de | Grease and Under Constr Mid 1950 | Staff Staff 
Francame Gravenchon Compounding | | 
Standerd Franciases Port Jerome, Dewaxing Plant 1,000 bbis. Planned 
des Petroles "rance 
Standard Franciases | Port Jerome, Deasphalting 2,000 bbis. Planned 
des Petroles France Plant 
Standard Oil Co, Belgium Dist. Crack. 33,000 bbis Planned Early 1952 i 
NJ 
Trent Oil Prod North Shields, | Crude Plant 11,500 bbls, $4.8 million Plans approved 8 
Development Co England = 
Union Petrol Refinery Johannesburg, New Refinery $20 million Projected I 
Ltd. Union of South | 
Near East 
Anglo-lranian Abadan, Iran Gas Plant 25,000 mef $2 milhon Under Constr Badger Kadger 
Anglo-Iranian Abadan, Iran Cat, Cracker 30,000 bbis. Under Constr. 1951 Foster Wheeler | Foster Wheeler 
Anglo-lranian Abadan, Iran Solvent Dewax. 400 bbis Under Constr. Texaco Kadger Kadger 
Anglo-lranian Abadan, Iran Gas Recov., 22,000 mef Under Constr. Mar,, 1951 Badger Kadger 
Stab. 
Aratnan Amenean Abqaiq, Saudi Crade Oj! 300,000 bbe. $4.5 milhon Under Constr Summer 1950 Staff and Fluor | Staff and Fluor 
Co. Aratya Stabilizer 
Aratvan Amercan Ras Tanura, S.A. Ref. Adds. Under Constr. 1950) Heebtel | Int. Bechtel, Inc 
Aratnan Amenecan Tanura, Asphalt Plant 500 bbbs $1,250 Plans Approved 1950 Staff, Bechtel Staff 
Saud: Arana 
Babrein Pet. Co, Ltd. Bahrein Island Expansion $8.4 mi'hon Under Constr 4th U.O.P., Beebtel | Int. Bechtel, Ine 
Babrein Pet. Ltd. Bahrein Island Still 55,000 bbls $9.1 millon Under Constr Aus. Lummus, Bechtel! Int. Beehte., Inc. 
Consolidated Red. Ltd. Haifa, Palestine Crude Plant 80,000 bbls. Planned Late, inet Badger | Badger 
Consolidated Ref, Ltd.’ Haifa, Palestine | Cen. Facilities Under Design Badger 
Consolidated Ref, Ltd. Haifa, Palestine | Lube Plant 2,500 bbis. Designing Texaco, Lummus, Kellogg Lummus, Keliogg 
Far East 
Bataafsehe Pet. My Babkpapan, Expansion 2,000 bbls Under Constr Mid 1952 
hel! Borneo, Fast 
Indies 
Bataafsehe Pet. Mij Pladjoe, Sumatra’ Rehab. to Com- 70,000 bbis. Under Constr Mid 1951 
prehensive Refg 
Burmah Co. Ltd. Syriam, Burma Furf., Sol. De- 1,000 bbls. $600,000 Deagning Texaco Badger 
| wax. Wax Mig 
Burmah Oj! Co Syriam, Burma  Thermafor Clay 66 tons $150,000 Design 1950 Max Miller, Max Miller 
Revivifieation Socony-Vacuum 
Oceana 
Australian Shell Oni Clyde, New 8 Luboil Refining 250 bbls Under Constr Late 1960 
W., Australia 
Australian Sheil Oi! Geelong, Vie New Refinery $4.5 milhon Under Constr Late 1951 
Co toma, Austraha 
Australian Shell Ou Geelong, Vie Bitumen and Projected 
toria, Australia Lube! Plant 
Austrehan Shell Oh) Geelong, Vie- Asphalt, Lube 
Co. toria, Australia Solvent Ex- 
traction Plants 
* First appearance in tabulation t Added capacity 
NOTE: Badger—E. B. Badeer & Sons Barnes--W. M. Barnes & Co. Keehtel Bechtel Corp Bellows W. 3. Bellows Co, w-Knox— Blaw-Knox Con- 
struction Co. Bowden— W. H. Bowden Braun—C. PF. Braun Co. Brown Eng. Brown Engi ineering Co, Root Root Construction Co 
Canadian Kelk Canadian Kellogg Co Cat. Constr, Catalytic Construction Co Chemico- Chemical Construction B.Al.- Chieego Bridge & Iron Works Co 
Clarke— Clarke Construction Co Constr. Serviee—Construction Service Co Deita Delta Engineering Corp Engineering Corp Pbrhart 
& Arthur, Ine ergueon--H_ K. Ferguson Pish Eng. Fish Engineering ‘orp Fluor— Fluor Corp. Foster Wheeier- Foster Wheeler orp. Plant —Gaso- 


line Plant Construction Co 


General Amencan 


General Transportation Co. 


CGurdier 


The Girdler Corp. 


Graff 


(irafl Engineering Co. 


Grebe & Dore- 


mus ~ Grete & Doremus Process Co Hammond Hammond Iron Works Co Houdry Houdry Corp Hudson Hudson Engineering ory Head Wrightson 
Processes, Ltd Hydro Res Hydrocarbon Research, Ine Ind Eng.— Industrcal Engineers, Ine Constr.—Construction Division, Jones & Supply Co 
Kellogg—M. W. Kellogg Co Koch Koch Engineering Co. oppers Koppers Co. Knowles Morris Knowles & Co Knutson Knutson Construction Co 
. Lecnard— Leenard Construction Co. Lummue The Lummus Co, Mahoney Maboney Contracting Co. ason Mason Brothers Construction Co Mathews 
Mathews Conveyor Co McKee Arthur G. MeKee Co Max Miller Max B. Miller & Co. Michael Poling Michael-Px ‘oling Construction Co., Ine Montgomery 
J M. Montgomery & Co Parsons The Ralph M. Parsons Co. Pereo «Division bpe Petroleum Co. Pet. Eng. —Petroleum Engineering Ine Petreeo Petroleum 
Rectifying Co Pritehard—J. F. Pritehard Co. Process Eng. Process Engineers, *rocens Constr. Process Construction Co “ng. Refinery Engineering Co. 
Ref. Maint. Refinery Maintenance Ine Rust. Eng.— Rust Engineering Co Rust Pro. Rust Process Design Co Sehemder Sehne Snare Fredenwk 
} Sollitt— Summer 8. Sollitt Co 8.0._D — Standard Oil > Co. State Eng. State Engineering Co Stearns Koger Manufactur- 
Stone & Webster Stone & Webster Construction Co. Tellepsen Construction Co. Texaco De Universal Oi 
Products Co. Utah Utah Construction Co Voorhees, Walker, Foley South Waleo Waleo Engineering. West--F 8. Wobleid 
Wehfeld Construction Ce Eyually owned California Texas Corp. and Secony-Vaeuum Oil Co, Ine 
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You Can Save 


TIME... MONEY... TROUBLE 


with 


A fundamental difference exists between alloy steel 
castings and those of plain carbon steel ... 


The unmatched combination of properties avail- 
able in nickel alloy steels, cast to shape, assures 
superior performance, greater dependability and 
lower ultimate cost. 


MEET EXACTING REQUIREMENTS 


Engineering requirements often call for castings 
with properties that are attainable only by heat treat- 
ment. Since castings are generally complex shapes 
and frequently vary in section thickness, simple nor- 
malizing treatments are often practiced. When 
quenching and tempering are necessary, substantial 
economies can result from using steels that ade- 
quately resist the tendency to warp and crack. 


RESPONSE TO HEAT TREATMENT 


Cast nickel alloy steels provide basic advantages 
for fabricator and user, alike. Well beyond the reach 
of carbon steels are the combinations of strength or 
hardness and toughness which can be obtained in 
nickel steel castings by simple normalizing. Their 
response to mild quenching avoids distortion and 
cracking, thus permitting the attainment of high 
strength with adequate ductility in large, cumber- 
some sections. This simply can't be done with 
carbon steels. 


CONTROLLED IMPROVEMENT 


Nickel additions permit controlled improvement of 
desired properties in stee:. Such control has resulted 


SS 


CAST NICKEL ALLOY STEELS 


THE INTERNATIONAL NICKEL COMPANY, INC. 


in use of cast nickel steels in main frames for steam 
locomotives since the early part of this century. 
High toughness ... and strength along with ductility 
... are primary requisites in railroad service. Sig- 
nificantly, railroads now are the largest tonnage 
users of nickel alloy steel castings. 


ADVANTAGES OFFERED 


Extensive use in oil production, hydroelectric 
plants, steel rolling and forging, mining, milling, 
smelting and other heavy industries indicates grow- 
ing recognition of the following advantages offered 
by alloy over plain carbon steel castings: 


@ Stronger . . . higher yield strength 
@ Less bulk and deadweight 

@ Harder . . . more wear resistant 
@ Better response to heat treatment 
® Greater shock-resistance 

@ Greater fatigue strength 


@ Less embrittlement at sub-zero 
temperatures 


INFORMATION AVAILABLE 


May we send you a copy of “Nickel Ailoy Steel 
Castings in Industry”. This edition, containing in- 
formation for users, fabricators, engineers, design- 
ers and others, is yours for the asking. Write for 
it today. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Furfural Unit Showing 
Extract Tower, o Frac- 
tionotor, Industrial and 
Motor Oil Treating 
Towers. Steam stripping 
towers are in back- 
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SOLVENT REFINING processes 
have in recent years assumed high 
importance in the manufacture of 
lubricating oils and several other 
refinery products Because the 
processes have been in general use 
for comparativel y less time than 
have the distillation processes their 
optimum operating conditions are 
much less clearly established. In 
vestigation and improvement in the 
techniques of solvent refining is 
proceeding owever, at a rapid 
pace and much progress has heen 
made. This present article con 
tributes another item to our store 
of knowle dae of such processes In 
the not-too-distant future perhaps 
we will reach a level of under 
standing where we can design ex 
traction columns as pre cisely as 
we now select fractionators 
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In Solvent Extraction 
Of Lubricating Oils 


E. J. REEVES and E. P HARDIN 


Technical Department, Refining Division, 
Magnolia Petroleum Company, Beaumont, Texas 


y use of a temperature gradient, 
i.e., maintenance of a higher tempera- 
ture at the raffinate than the extract 
outlet, is often considered essential to 
insure the maximum yield of a fixed 
quality raffinate. This is believed to in- 
duce an internal reflux resulting in a 
favorable change of equilibrium be- 


tween the raffinate and extract phases. 
Several patents have been issued con- 
cerning the use of a temperature gradi- 
ent in commercial practice." *° Kali- 
chevsky* states, however, that tempera- 
ture gradient becomes significant when 
the number of extraction stages is small 
and that maximum benefit is realized 
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TARLE 1 
Properties of Lubricating Oil Distillate Stocks A, 8, C and D 


Crevity, “API 

Color, ASTM 
SUV @ iso 


4 iravity Constant 


only when the extraction system has a 
low efficiency, Reeves’ derived a theo- 
retical relationship showing that the 
temperature gradient has an optimum 
depending on the number of extraction 
stages but that the importance of main- 
taining a gradient disappears rapidly 
as the number of extraction stages i 


is 
raised 

The amount of experimental work 
on temperature gradient published in 
the literature is very meager and the 
available information is usually diffi- 
eult to analyze. Likewise, the reported 
data often include a large experimental 
error which complicates the problem 
still further. The qualitative rather 
than the quantitative nature of such 
accounts made it desirable to conduct 
experiments with the purpose of deter- 
mining whether maintenance of a tem- 
perature gradient in commercial opera- 
tions is of real importance for insuring 
maximum recovery of a fixed quality 
product. In the present work furfural 
was used as solvent and the number of 
extraction siages was reduced to three 
the approximate equivalent efficiency 
of commercial furfural extraction tow- 
ers. Although most of the work was 
done in a continuous laboratory fur- 
fural treater, the results thus obtained 
were verified in commercial equipment 

Properties of the Mid-Continent and 
Coastal stocks studied are 
Table 1. These oils were extracted with 
without the use of a 30-40° | 
temperature differential. Laboratory 
vields were calculated by two different 


shown in 


methods: material balances and grav 
itv differential which agreed within | 
percent of the average 

Raffinate 
the laboratory 
were compared with respect to both 
yield and quality. These data are 
shown in Table 2. Examination of the 
data reveals that the raffinate vield is 
slightly higher but the viscosity index 
is somewhat lower than in extractions 


from 
extractions 


samples produced 


three stage 


employing a temperature gradient. For 
example, in extracting distillate Stock 
© using a temperature differential of 


MID-CONTINENT COASTAL 
Steck A | Stock B Stock € Steck D 
73 wa 224 
410 410 ato 
TR TR D5 
17" 
0° F. the raffinate yield was 78 per- 


cent volume and viscosity index 92.8. 
Without a temperature differential the 
raffinate yield was 80 percent volume 


and viscosity index 88.5. A slight in- 
crease in temperature for constant 


temperature extractions will thus pro- 
duce a raffinate of the same yield and 
quality as that obtained by employing 
a temperature differential. 

On the basis of laboratory results 
a series of test runs were made on the 
commercial furfural unit, using a con- 
stant solvent to oil ratio but varving 
the extraction temperature differential 
within the limits employed in the lab- 
oratory runs. Plant tests were con- 
ducted on Stocks A and B. Results of 
these runs appear in Table 3. 

Constant temperature extraction 
tests were conducted using the same 
temperatures as those maintained at 


cated by the laboratory data, a slightly 
higher raffinate yield but a lower vis- 
cosity index product was secured dur- 
ing the constant temperature extrac- 
tion as compared with the extractions 
using a differential, By raising the ex- 
traction temperature to a level about 
5-10° F. higher than the extract outlet 
temperature in the corresponding tem- 
perature gradient tests, a raffinate of 
the same yield and the same quality 
was secured. 


Conclusion 
The above data show that the effect 
of a temperature gradient in com- 
mercial operations at three extraction 
stages is very small and for all prac- 
tical purposes may be considered neg- 
ligible. 
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TABLE 2 
laboratory Furfural Extractions of Various Lubricating Oi! Distillates 
(3 Stage Extractions) 
| DEWAXED 
RAFFINATE RAPPINATE 
20°F 
| Extraction Temp. F Selveat Yield Percent Vel. POUR 
| Temp Treat Viscosity POINT 
Distillate | Raffinate | Extract | Gradient Percent Material Gravity Viscosity 
oc Phase Phase fF Vel. Gravity Balame Average Constant ladex 
4 a 7 77 77 Oslo 
I 170 fl 0.837 45.5 
TABLE 3 
Plant Furfural Unit Extractions of Various Lubricating Oil Stocks 
Dewared 
Raffimat 
EXTRACTION TEMP. F 
Dostallate Temp Selvent Treat Raffinate Yield, Pour Pom 
Stock Ratfinate Phase Futract Phase (rad Percent Vol Percent Vol Viscosity Index 
) 770 113.2 
225 35 215 55.0 103.4 
225 225 0 1025 
20 215 57.0 
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Evaluation of Vacuum Flash 
Vaporization Curves from Atmospheric 
True Boiling Point Distillation 


K. KEITH OKAMOTO AND M. VAN WINKLE 


University of Texas, Austin 


The design of petroleum vacuum 
columns requires among other things 
a knowledge of the vapor-liquid equi- 
librium properties of the stocks to be 
fractionated and the products result- 
ing from the fractionation. At atmos- 
pheric pressure and to a lesser extent 
at pressures above atmospheric, suffi- 
cient experimental data have been de- 
veloped to enable the evaluation of 
empirical correlations relating vapori- 
zation characteristics of petroleum oils 
on the basis of analytical and equilib- 
rium distillation curves. At subatmos- 
pheric pressures little or no data have 
been published. Therefore, the evalu- 
ation of empirical correlations relat- 
ing flash and analytical curve data 
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cannot be accomplished in the same 
manner as was done in the case of 
higher pressure distillations. 

In the absence of experimental data 
the problem of developing suitable cor- 
relations may be approached either 
from the standpoint of extrapolation 
of existing correlations into the sub- 
atmospheric range or by application 
of basic vapor-liquid equilibrium the- 
ory to mathematical analysis of hy- 
drocarbon mixtures whose composition 
and volatility characteristics are known, 
and the inclusion of factors correcting 
for the deviation of the mixtures from 
ideal behavior. 

In a recent paper’ a correlation was 
presented relating the 50 percent tem- 
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THE AUTHORS present here a 
new and simplified correlation 
of true boiling point and flash 
vaporization curves which re- 
quires for use only a knowledge 
of the atmospheric true boiling 
point data. From such data the 
vacuum equilibrium flash curves 
at any sub-atmospheric pressure 
may be constructed. These cor- 
relations are based on previous 
work reported by the authors but 
include compressibility and volu- 
metric basis corrections. Com- 
parison of results with those from 
other methods of obtaining 
equilibrium flash curves from 
analytical data are included. 
Okamoto is a graduate stud- 
ent at the University of Texas, 
Austin while Van Winkle is as- 
sociate professor of chemical 
engineering at the same school. 


perature of the true boiling point dis- 
tillation curve with the equilibrium 
flash curve 50 percent temperature at 
pressures ranging from 10 mm, of 
mercury to 3000 mm. of mercury. In 
addition, true boiling point distilla- 
tion curve 10 percent-70 percent slopes 
were correlated with equilibrium flash 
vaporization curve 10 percent-70 per- 
cent slopes over the same pressure 
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TASLE 1 
Comparison of Temperatures on Molai and Volumetric Basis 


FLASH CURVE TEMPERATURE—'F 


7 Percent 


10 Percent SO Percent 
Mola! Vol Mola! Vol Mole! Vol. 
P «10 mm 20 2775 138.6 183.8 203.2 230.2 
103 18.0 “2 o7.2 115.2 122.2 
125.8 140 197.0 225.7 232.0 
P= 100 mm 13.0 118.2 229.7 276.0 293.0 314.6 
105.0 199.2 190.5 204.0 
Bis 235.3 293.2 302.0 320.7 326.0 
P= 400 mm 242 07.3 429.0 
211.7 277.8 WSs 
40.0 426.3 4440 “72 
P = 760 mm 179.5 194.3 $45.7 366.3 
170.0 1774 2450 7 
103 73.5 $80.7 
TBP CURVE TEMPERATURE— 
10 Percent 50 Percent 70 Percent 
Mele! Vol. | Mola! Vel 
mm 45 wie 227.0 273.0 
“44 100.0 135.0 155.0 
197.0 252.0 269.0 
P= 100 om 450 56.0 326.5 377.0 
00 425 197.0 226.5 249.0 
$20.0 $55.0 173.0 
P= 400 mm 138.0 457.5 517.0 
135.0 312.0 M50 3705 
70.0 446.0 
O40 2005 386.0 4640 
30.0 270.0 w10 325.0 
229.0 475.0 4000 mo 
range. These correlations were derived V = total volume of vapor per mole 
from flash curves computed from vaporized 
selected multicomponent hydrocarbon M oh le traction of component in 
Vapor 
mixtures on the basis of mole percent 
. m molecular weight of component 
vaporized and assumed ideal behavior 
d hquiud density of pure com- 
of both the vapor and liquid phases ponent at 60° F 


thus 


less 


The correlations derived were 
considered he than satisfac 
tory, first because of the necessity of 


conversion of the analytical TBP data 


determined in the laboratory on the 
volumetric basis to the mole basis. 
and second, because further mathe- 


matical investigation using the Watson 
and Smith 
ity chart indicated that an appreciable 
error, particularly in the 50 percent 
intro 


generalized ‘ ompressibil- 


boiling point correlation, was 
duced by the original assumption of 
ideal behavior of the vapors at sub- 
atmospheric pressures. The error was 
negligible at very low pressures, i.e. at 
10 mm 


the pressure increased to atmospheri« 


of mercury, but increased as 
pressure and above 


Conversion from Mole to 
Volume Basis 
The equilibrium flash curves for the 
nine hydrocarbon mixtures at the dif 
ferent pressures considered and at the 
different mole per cetits vaporized were 


converted to the volumetric percent 

basis by means of the following equa 

tons: 

Villly 1 

\ 
dy 

where 


9) 


The molal volume of the mixture was 
determined by equation (1). The 
molal volume of the fraction vaporized 
was then calculated by means of equa- 


tion (2). 
vem 
Vi 2) 
d de 
where 
\ volume of the traction vapor 
ved per mole of fraction 
\ mole traction of the component 
m the Vapor 
The volume percent vaporized was 
then determined by equation (3). 
v \ n) (100) (3) 
\ 
vhere 
lume percent vaporized 
\ ‘ me of fraction vapor 
ed 
\ n 1 ‘ tf the riginal 
aporized 


The volume percents thus computed 
for the equilibrium flash vaporization 
for all the mixtures at the sub-atmos 
pheric considered were 
plotted versus temperature, This gave 
the equilibrium flash curves on a 


volume percent vaporized temperature 


pressures 


basis 
The true boiling point curves were 


converted to this basis in the same 
manner. 

Table 1 lists a comparison of sev- 
eral 10 percent, 50 percent and 70 
percent distilled points with the cor- 
responding temperatures for the mole 
vercent and volume percent basis for 
Poth the TBP and the flash curves. 


Correction of 100% - 70% Slopes 
to Volumetric Basis 

The 10 percent-70 percent slopes 
for both the TBP and flash curves 
were recomputed on the volumetric 
basis. Table 2 shows a comparison of 
the slopes for the two types of curves 
on the molal and volumetric basis. The 
deviation in slope is shown to be pro- 
portionately much less than the devia- 
tion in temperature. The reason for 
this is that the relative volatility 
changes much less than the volatility 
(represented by one point on curve). 


TABLE 2 


Comparison of 10 percent-70 percent Slopes 
on Molal and Volumetric Basis 


Flash 10 Perceat- 
70 Percent Slope 


Molal Volumetric 
P=10 mm 3.270 3.380 
1.760 1.737 
1.612 1 633 
P= 100 mm 3.175 3.285 
1.607 1.450 
1.475 1512 
P=400 mm 3.052 3.196 
1.568 1.100 
1347 1338 
mm 3.250 
1.007 1.606 
1.383 1.408 


TBP 10 Percent- 


70 Percent Slope 

Mola! Volumetric 
P= om 4.737 47 
3.220 3.050 
3.092 3.218 
P= 100 mm 5.292 5 530 
3.425 3445 
3.417 3.532 
P= 400 men 6.010 6.315 
4.138 3.915 
3.867 3.965 
mn 5.733 6.000 
4.937 3.731 
1.700 


Effect of Compressibility on 
Distillation Curves 
The basis for the correction of the 
distillation curves for the effect of 
non-ideal behavior of the vapor is 
shown in the following development. 


The ideal gas law equation for one 
mole incorporating compressibility is: 
(4) 
P essure absolute 
\ volume 
Z mpress lity act 
R gas law proportionality factor 
I emperature (absolute) 
all in consistent units) 
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TARLE 3 
Effect of Compressibility on Flash Curve Temperatures 


FLASH CURVE TEMPERATURE—'P. 


10 Percent SO Percent 70 Percent 
a Uncorrected Corrected Uncorrected Corrected Uncorrected Corrected 
P10 om 1.000 18.0 v7.0 97.0 122.2 122.2 
Loe 3a 0 3a. 512 $1.2 
1.008 140 208.0 232.0 232.0 
om 106.0 108.0 180.0 183.0 204.0 


mm 1770 186.0 248.0 258.0 272.0 282.2 

6.986 160.0 164.0 185.0 195.6 205.0 

0.8? 319.3 333.0 381.0 3e6.0 #03» 419.0 

P= 760 om 0.975 2183 288.0 3315 

0.97% 4 213.0 223.0 2380 233.0 248.0 

0.971 M70 40 453.0 “472 4745 

P= 1000 mm 0.972 2355 255.5 306.0 328.0 328.7 3515 

0.972 216.2 235.5 240.0 280 0 5 271.0 

0965 380.5 420.0 70 4800 469.0 

mm 326.0 376.2 392.0 4460 415.0 4705 

3500 323.0 373.0 332.2 383.0 

0.926 467.0 M70 6248.0 80 6500 
For ideal behavior at very low pres- estimated and calculated true temper- 

sures, Z == 1.0, thus: atures agreed. 
P.V. = RT; (5) New flash curves were then drawn 
For actual behavior: for all the mixtures at the various 
P.V 2.RT (6) sub-atmospheric pressures on the volu- 
metric basis incorporating compressi- 
Assuming that the entire deviation from bility. It was noted that for a given 
ideal behavior can be shown in the mixture at constant pressure the com- 
temperature term, i.e.  pressibility factor was substantially 
then: constant for the different per cents 
P.\ ZR vaporized, having a maximum varia- 
P\ RI (7) tion of 0.3 percent. Also the compres- 
, sibility factor increased with decrease 
63 F in pressure and was essentially unity 
at 10 mm. of mercury pressure. Table 


The temperatures for the volumetric 
flash slopes were corrected on this 
basis using the Watson and Smith’ 
generalized compressibility chart 
which correlated compressibility with 
reduced pressure and reduced temper- 
ature, 


P (9) 
I 1) 
I 
rere 
P reduced pressure 
, = actual pressure 
x critical pressure 
and 
I reduced temperature 
- actual temperature (absolute) 
l critical temperature (absolute) 
The critical temperatures and pres- 


sures were derived from the Watson 
and Smith’ coriglation. 

The of the true tem- 
perature was a trial and error caleu- 
lation involving the estimation of the 
true temperature, of the 
reduced temperature corresponding to 
the estimated value, obtaining the cor- 
responding compressibility factor and 
calculating (T,) from equation (8) 
This procedure was repeated until the 


calculation 


v4 


3 gives a comparison of the equilib- 
rium flash curve 10 percent, 50 per- 
cent and 70 percent temperatures on 
the volumetric basis both uncorrected 
and corrected for compressibility. 


Correction of Flash Slope for 
Compressibility 

The flash curve 10 percent-70 per- 
cent slopes were recomputed using the 
corrected temperatures from the volu- 
metric flash curves. Again it was noted 
that the deviation of the corrected and 
uncorrected slopes was relatively small. 
The mean deviation was found to be 
less than 3 percent, The deviation in 
actual flash temperatures was much 
greater as seen in Table 3. The smaller 
slope deviation is the result of change 
in relative volatility rather than 
change of absolute volatility at any 
one point. 

Table 4 includes a comparison of 
the corrected and uncorrected (for 
compressibility) equilibrium flash 
curve 10 percent-70 percent slopes. 


Effect of Non-ideality of Liquid 
Little data are available on activity 
coefficients for complex mixtures of 
hydrocarbons or for binary systems 
of the higher boiling hydrocarbons. 
Sage and Lacey‘ conclude that devia- 


tions of the activity coefficients from 
a value of 1.0 for hydrocarbon sys- 
tems around atmospheric pressure are 
less than 1 percent. If this is true, at 
lower pressures the effect of activity 
coefficient on the flash curves should 
be negligible, and no serious error in 
the present calculations should result 
by assuming ideal solutions (activity 
coefficient = 1.0). 


Flash and TBP Correlations 

Use of the original correlations’ 
presented by the authors involved the 
determination of the slope of the TBP 
at the pressure desired and then the 
determination of the flash slope from 
the TBP slope at the corresponding 
pressure. The 50 percent flash tem- 
perature at (P) pressure was deter- 
mined from the 50 percent TBP tem- 
perature at (P) pressure, 

The present correlations are de- 
cidedly advantageous over the former 
because the flash slope and 50 percent 
temperature at (P) pressure may be 
determined directly from the atmos- 
pheric TBP curve data. 

Figure | presents the flash curve 
slope as a function of the atmospheric 
TBP slope with parameters of con- 
stant pressure. Thus the flash slope 


lity 
Flash 10 Percent 
70 Percent Slope 
Uncorrected Corrected 
P=10 mm 1.737 1.737 
0.697 0.697 
1.633 1.633 
P= 100 mm 1.649 1.650 
0.628 0.632 
1512 1517 
P =400 mm. 1.582 1.606 
0.593 0.603 
1.408 1433 
P= 760 mm. 1.561 1.600 
0.576 0.593 
1.338 1.400 
P = 1000 mm. 1.552 1.509 
0.571 0.587 
1.324 1.395 
P = 3000 mm 1,482 1.578 
0.520 0.555 
1.283 1.387 


TABLE 5 
Comparison of Flash Slopes Obtained From 
Various Correlations at 760 mm. Mercury 

for the Nine Hypothetical Mixtures 


Atmospheric 
Flash 10 Perceat—70 Percent Slope 
Edmrter 


Values Nebon 
From and 
Mutere Figere | Harvey Pelleck 

1 0.490 0490 O517 
2 0.950 1.125 1.192 
3 1.520 1.890 L715 
‘ 3.135 3.755 3350 
5 5.575 630) 4.020 
6 1.435 1.780 1.787 
7 580 0.820 ome 
1.475 1530 Less 

1.820 1733 


TABLE 4 
Comparison of Flash 10 Percent-70 Percent L 
Slopes, Corrected and Uncorrected for 

| | | 
| 
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may be read directly from the plot at 
any subatmospheric pressure when the 
atmospheric pressure TBP slope is 
known. The flash slope values obtained 
from Figure 1 show a mean deviation 
from calculated values of 2.97 per- 
cent. 

Figure 2 presents the 50 percent 
flash temperature as an indirect fune- 
tion of the atmospheric 50 percent 
TBP temperature with parameters of 
constant pressure, The correlation is 
used as follows: 

The 
TBP temperature is found on the ordi- 
nate at the left. Move horizontally to the 


atmospheric pressure 50 percent 


right until intersection with the desired 
constant pressure line is reached 
Move vertically until intersection with 
the Slope Index line is reached. Then 
move to the right horizontally and read 
the 50 percent flash temperature at (P) 
on the right hand ordinate scale 

Figure 3 shows the comparison of 
correlations relating the TBP and 
flash 50 percent temperatures. Included 
are the relationships on the mole basis 
with no compressibility correction, 
volume basis with no compressibility 
correction and volume basis with com- 
pressibility correction, 

Edmister and Pollock's’ method of 
evaluating the equilibrium flash vapor- 


TBP 50% BOILING POINT VS. FLASH 60% BOILING POINT 


ization curves was applied to the nine 
mixtures considered here at atmos- 
pheric pressure. The authors (Edmis- 
ter and Pollock) do not recommend 
their method for use below atmos- 
pheric pressure. Table 5 shows the 
comparison of the calculated flash 
slopes, Nelson and Harvey’s® slopes 
and Edmister and Pollock's slopes at 
760 mm, of mercury for the nine mix- 
tures. 

Figure 4 shows the comparison at 
atmospheric pressure of Nelson and 
Harvey's slope correlation, those ob- 
tained by using Edmister and Pol- 
lock’s method of evaluating the equi- 
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COMPARISON OF SLOPE CORRELATIONS 
AT ATMOSPHERIC PRESSURE 


~ NELSON HARVEY 
~ EOMISTER POLLOCK 
~ THEORETICALLY 


ATMOS FLASH SLOPE - 


CALCULATED 


librium flash curves and the results 


of this investigation. 


Example Calculation 

1) A 38° ‘API Mid-Continent crude 
oil has an atmospheric TBP 50 per- 
cent temperature 560° F.. and at- 
mospheric TBP slope == 6.20° F./per- 
cent. Determine the equilibrium flash 
50 percent, dew point and bubble point 
temperatures at 100 mm. of mercury. 
Solution: 
Equilibrium flash slope at 760 mm 
3.175° percent (Figure 1). Refer to 
Figure 2. Find 560° F. on the 
pheric TBP. 50 percent temperature on 
the left hand ordinate. Move horizontally 
to the right until the 100 mm. isobar 
is reached. Move vertically to the “slope 
index line Then move horizontally t 
the right dinate and read the 
equilibrium flash 50 percent temperature 
at 100 mm 
Equilibrium 
ture 395° | at 
Assuming a strain! line equilibrium 
flash urve Dew temperature 
305 + 3.175 SO) 54° | 100) men 
Bubble pomnt temperature 8175 
(50) 236" F. at 100 mn 


hand 


pressure 
flash SO percent 
100 mm. (Figure 


tempera 
4) 


pom\t 


6 
TBP SLOPE - *F/% 


FIGURE 4 


2) A 25° API reduced crude hav- 
ing an atmospheric TBP. 50 percent 
temperature 850° F., etmospheric 
TBP. slope 5.00° F./percent is to 
be vacuum distilled at 50 mm, pres- 
sure so that 80 percent of the charge 
will be vaporized. Determine the va- 
porizer temperature. 

Solution: 
Equilibrium flash slope at 50 mm 
F./percent (Figure 1). Equilibrium 
50 percent temperature at 50 mm 

ooo” F. (Figure 2). Assuming a 
straight line equilibrium flash curve. 80 
percent vaporized temperature O00 + 
2.25 (0) 667.5° 


Conclusions 

The assumption of idea! behavior of 
the vapor phase of petroleum oils at 
low pressures, i.e.. around 10 mm. of 
mercury, is valid for all practical pur- 
poses. However, at higher pressures, 
200-400 mm. of mercury, deviations 
from ideality because of compressibil- 
ity become greater as the pressure in- 
creases 

Ideal solutions can be assumed for 


KK 


petroleum oils in the pressure range 
considered in this investigation with- 
out introducing any appreciable errors. 

The correlations presented in Figures 
] and 2 enable the direct determina- 
tion of vacuum flash vaporization 
curve characteristics for petroleum 
oils at any sub-atmospheric pressure 
from atmospheric pressure analytical 
true boiling point distillation data. 

These correlations are not recom- 
mended for determination of the equi- 
librium flash vaporization curves for 
those stocks evidencing abnormal dis- 
tillation curve characteristics such as 
bright stock naphtha solution. 
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The Basis for Selecting 


Alloy Cast Irons 
for the 
Petroleum Industry 


FREDERICK G. SEFING 
Development and Research 
Division, The International 


Nickel Company, Inc., 
New York 


For several hundred years up to 
about 1920, cast iron was a low ten- 
sile strength metal that was easy and 
cheap to produce. But with the tech- 
nical advancements that have been 
made in the last 30 years with the use 
of alloys, control of foundry prac- 
tices, etc., the range of properties 
available today in cast irons has been 
greatly widened, as exemplified in 
Table 

With a better understanding of the 
properties of cast iron in service in- 
volving metal-to-metal wear, pressure 
tightness, abrasive wear, thermal 
stresses, corrosion and heat, engineers 
now can specify cast irons to meet the 
ever increasing demands of greater 
power from engines, higher capacity 
from pumps, etc., the handling of cor- 
rosives, and higher temperatures of 
furnaces and other industrial equip- 
ment. 

The mechanical and process engi- 
neer cannot hope to keep abreast of 
the metallurgical developments of cast 
irons, steels and other special alloys 
and, therefore, should rely upon regu- 
lar and constant consultation with 
those companies and agencies who 
have the latest information and /or 
who are skilled in applying the new 
alloys to industrial equipment.’ 

Special alloy irons or cast irons 
made to meet particular specifications 
are acquired from those producers 
skilled in their production, It is just 
as impossible for a low grade foundry 
to supply special purpose irons as it 
is for a low grade oil refinery to pro- 
duce the special grades of oils, fuels 
and petroleum by-products. These 
special products must be obtained from 
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those producers skilled in their pro- 
duction, The engineer, therefore, is 
urged to deal only with those foun- 
dries whose skill is well established 
in producing the type of castings 
specified. Beware, therefore, of trade- 
named irons unless they can meet the 
specifications for the service involved. 


THE VIEWPOINT of this dis 
cussion is to show the wide variety o 
properties available with alloy cast 
irons and the special service types of 
alloy irons such as those reqiste red in 
the U. S. Patent Office as Ni-Resist 
and Ni-Hard. The well established 
uses of alloyed gray irons are not re 
viewed, but the properties available 
with modern alloyed cast irons are 
emphasized and it is shown how 
these properties can be used to the 
greatest advantage Selec ting an tron 
which meets the partic ular demands 
for spe cial service in a great industry 
like the oil industry re quires a 
thorough understanding of both the 
service conditions and the metal 
which is expected to operate in that 
service. It is amazing, the author con 
tends, what economics of procure 
ment and operation can be exercised 
by the sensible utilization of various 
alloyed cast irons 


Metal-to-Metal Wear 

When specifying cast irons for 
heavy duty metal-to-metal wear serv- 
ice, it is important to realize that the 
casting should have the microstructure 
which assures of optimum wear re- 
sistance. It has been found that the 
optimum wear resistance structure of 
gray iron is one with AFS Type A 
graphite and a fully pearlitic matrix. 
For example, a compressor requiring 
10,000-psi. tensile strength iron should 
be specified to meet ASTM Class 40 
strength in the casting and have an 
AFS-ASTM Type A graphite with a 
fully pearlitic matrix.? Obviously the 
desired pressure test and /or other ad- 
ditional requirements for the casting 
should be included in the specification. 
For light duty parts, the wear proper- 
ties of all gray irons are good enough 
and, therefore, do not require specify- 
ing the microstructure. 


Abrasive Wear 

When cast iron is to resist abrasion 
from ash, sand, abrasive slurries, etc.. 
the highest level of hardness possible 
should be stipulated. When machining 
is necessary, the hardness should be of 
the order of 300 Brinell, which com- 
bination of abrasion resistance and 
machinability is achieved by the use 
of about 2 percent of nickel and .75 
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i Figure |. Transformation of gray iron (upper) to ductile cast iron, processed { hea 
; with magnesium (lower), showing the change of graphite from flakes to Wh 
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TABLE 1 
Range of Properties of Engineering Gray trons 


Tensile strength, per minimum 80,900 40,0000 50,000 70,000 
Transverse strength, lead, ib 2.200 2.000 3.800 
diameter bur, deflection, in 0. 0.22 0.30 
Compreasive strength, par 125,000 200,000 
Torsonal strength 40,000 54,000 55.000 
Modulus of elasticity,’ pet. « 10-4 16 
Torsional modulus, pei. x 10-4 55 
Impact strength, AB (1.2" din. unnotched) ft. Ih 31 120+ 
Heinell hardness ise 
Fedurance Limut pu 

15,500 19,500 20 500 
Notehed 17,500 25,500) 
Damping eapmerty bxcellent Farr 
Machinalabty xcellent Excellent Good Fair 
Wear resutance Par Good Exertient Excellent 
Pressure tightness Far (ood bxcetlent Feellent 
Specie Gravity 
per ce 7.02 7.25 7.43 751 
b. per en. in 0.262 0.260 0.272 
At 25 pereent of tensile strength 
Value eetumated 
These properties apply to castings and or test bars of gray iron that meet the strength class indicated The relation- 
ship of test bar properties and casting properties should be agreed upon between buyer and producer 
TABLE 2 
Ni-Hord Composition and Properties* 
COMPOSITION 
Me 8 Pr Ni 

a4 10) mas 15 max 40 max 4.25. 475 14-35 

PROPERTIES 
Sand Cast Chill Cast 

Brinel) hardness 450 725 
Rockwell hardness §3 41 
Transverse strength, 1.2” diam., 12” span 4.000) 6.000 4.500 
Modulus of elastierty, per 25,000,000, 25,000,000 
Tensile strength, pen. (1.2° diam. test bare 40,000 50,000 50,000 80,000) 
AB Impact ft. it 25-40 
Fracture White? White? 

* From “Engineering Properties and Applications of Ni-Hard,” a publication of The International Nickel Company, Ine 


1 Linebes diameter unnotehed bar struck 3 inches above support 


(iraphite-free 


TABLE 3 
Specifications for Gray Iron for Elevated Temperatures 
(ASTM A 319-—48 T) 


am 44 
Inereameing Temperature Chase 41 
Clase 38 


to LO percent of chromium, with a 
suitable base chemistry for the iron 
For high resistance and no 
appreciable machining, the 
nickel and chromium added to white 
cast iron provides hardnesses of the 
order of 550-700 Brinell and phenome- 
nal service life against abrasion. This 
latter type of iron is sold under the 
trade “Ni-Hard™ and is de- 
scribed in Table 2 


abrasion 
use ol 


Vibration Damping Capacity 
and Toughness 

Gray iron is brittle and, therefore, 
would be expected to fail under a low 
order of impact. In many applications, 
however, such as crankshafts, the vi- 
brations or impulses imposed can be 
damped out more readily in gray iron 
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with chromium | 
| 


mely bdenum 


r Noekel, copper 
All three clases 6% Cr or vanwbum commonly added 
may be alloved | we Cr to stabilise structure and 
1.10@ Cr improve properties 


than in most other metals. Our con- 
ception of requiring high toughness 
for crankshafts, for example, is in 
error, since gray iron crankshafts have 
proven to give better service life than 
steel in the same application, in addi- 
tion to being considerably cheaper 
than the corresponding steel forgings. 
Wherever vibrations are inherent in 
the service of a piece of equipment, 
the graphite-containing, carefully spe- 
cified gray iron is quite likely to be 
better than the tougher, stronger steel. 


Ductile Cast [ron 
While on the subject of toughness 
The International Nickel Company, 
Inc., has developed a new process 
for making cast irons with strength 


and toughness levels in excess of those 


found in malleable iron and available 
in castings of both light and heavy 
sections (see Figure 1). These new 
irons will offer a cheap and useful 
substitute for many parts now sup- 
plied in steel forgings, castings or 
rolled products. Their development in 
industry is moving forward with amaz- 
ing speed and success. The new proc- 
ess is in production in shops licensed 
by INCO and involves the addition of 
magnesium to the iron, resulting in 
the spheroidal graphite form instead 
of the well known flake form. This 
spheroidal graphite form permits the 
iron to achieve strength and toughnes 
levels approaching those of steel. It is 
seen from Figure 2 that the metal 
dominates the casting properties, since 
the graphite in the new process iron 
has a minimum effect on the proper- 
ties. The flake graphite of conventional 
gray iron, on the other hand, affords 
large and many areas of cleavage of 
the metal, thus materially reducing 
the mechanical properties. 


Ductile Ni-Resist 
The new ductile iron process (mag- 
nesium treating) when applied to Ni- 
Resist results in a marked improve- 
ment in strength, elongation and tough- 
ness. See Table 4. Creep properties of 
this new type of Ni-Resist are now 
being investigated in the 1200-1300° 
F. temperature range. These data will 
be useful to determine the value of 
Ductile Ni-Resist in tube supports and 
other high temperature load carrying 
parts in the temperature range useful 
for Ni-Resist, The improved proper- 
ties of Ductile Ni-Resist in strength 
and toughness, over those described in 
Table 4, will afford broad use in both 
heat and corrosion applications for 

the versatile alloy Ni-Resist. 


High Temperature Service 

The War Metallurgy Committee Re- 
port Project SP-512* showed that gray 
irons are useful up to 500 F. under 
load and up to 1000° F. without load. 
They found that the control of the 
chemical analysis of the irons pro- 
foundly affected the heat resistance. 
Their recommendations summar- 
ized in Table 3. 


are 


It is to be noted that for continued 
exposures at temperatures in excess of 
1000° F., no plain iron and few low 
alloy gray irons give satisfactory serv- 
ice. The more highly alloyed iron 
Type 2 Ni-Resist (Table 4) has been 
found economical ahd useful in con- 
tinued high temperature service up to 
1500° F. When the temperatures ex- 
ceed 1300° F.. Type 2B or Type 4 
Ni-Resist shows satisfactory heat re- 
sistance with small load carrying ca- 
pacity. Table 5 shows some heat re- 
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| 
Carbea 
bquivalent 
1 + 3Si 


sistance data of gray irons and the 
different types of Ni-Resist. 

Plain cast iron has been used in 
mild corrosive environments for hun- 
dreds of years. Its usefulenss results 
from the protection afforded by the 
impervious film of iron rust and graph- 
ite which protects the metal under the 
surface. The advantage of making gray 
iron more dense by foundry control 
and by alloy additions lies in the 
greater imperviousness to the corrosive 
action of the environment, It is to be 
noted also that corrosion data support 
the contention that, except for the 
densing effects of alloys and some re- 
duction in graphitic corrosion, no ap- 
preciable advantages in corrosion are 
gained by making | to 4 percent of 
alloy additions to gray irons, 

For cast irons with marked corro- 
sion resistance, alloy additions of the 
order of 10 percent or more of chro- 
mium or nickel are necessary. The 
high chrome types of irons (15 and 
25 percent Cr) are limited in corro- 
sion service and have poor machin- 
ability, The austenitic nickel types of 
irons —-Ni-Resist—-have found wide 
usefulness in many applications in the 
petroleum industry handling acids, al- 
kalies, salts, sea water, acid crudes, 


ANNEALED 


Hardness 


im 


| 
Tensile 
ensile 
Yield Yield 
Section thickness, in. Section emt in. 
Figure 2. influence of section thickness on mechanical properties of 
iror containing 3.27 percent C, 2.40 percent $i, 2.01 
0.15 percent P, 0.055 percent Mg and 0.010 percent $. The annealed iron was slow 


cooled from 1700° F., held 5 hours at 1275° F., then air cooled. 
Modulus of Elasticity . . . 25,000,000 psi. 


a 


etc.° The superior erosion resistance of | properties, thermal shock resistance 
Ni-Resist and its excellent metal-to- and controlled expansion, as well as 
a number of other physical properties, 
can be selected from one, or more of 
the types of Ni-Resist available (Table 
4). Applications utilizing these unique 
properties available in Ni-Resist are 


metal wear resistance provide a unique 
combination of properties rarely found 
in one metal. In addition to these 


TABLE 4 given below. 


Properties 


TYPE 2 


of Ni-Resist’ Recent data from the Kure Beach 
Experiment Station show Ni-Resist to 
have about five times better erosion 


2B 3 
resistance than G-Bronze to high veloc- 


Alloy Composition 2 Ni Ni N 35) ity sea water (Table 6). Engine liners 


2¢ 
Tensile strength (thousand pei % 
Compreamve strength thousand ps: 13 100 
Yield strength (thousand pe 
Elongation (percent in 2 inch 3 1 
Modulus of Elasticity (million pei.) (at 
25 perernt of Tensile strength 15 
Brinell hardness low chromium : 130 
hugb chre 


Toughness by Impact (ft. Ios.) 100 100 


¥ 5 Cr 3Cr 


| of Ni-Resist are showing ten to twenty 
120 | 130-160 | 100-130 times better wear resistance than good 
37 

10 gray iron (Table 7), along with a 
much higher level of corrosion re- 
160 100-125 | 150 sistance against the coolants, corrosive 

150 unbroken products of combustion, ete. Pumps 


3 


Machinatnbity Good Good | Very poor| Good Pair Goad handling hot caustic were cycling in 


Thermal Expansion (70 400° F 


millionths/~ F 7 


104 5.25 7.8 28 10.5 temperatures from the hot caustic at 


— Magnetic | Magnetic | Magnetic | Magnetic | Magnetic 280° F. to sea water, causing crack- 


Creep Streas (pai.) 1000" 1 percent 
Creep 1000 hours 


From ‘Engineering Prcperties and Applications of Ni-Resist,” a publication of The International Niekel Company. Ine 


ing; Type 3 Ni-Resist low expansion 
pumps have not failed in this service 
since 1943. The thermal stress analysis 


21.2 ineh abritration bar unnotched— struck 3 inches above supports is given in Table &. 


TABLE 5 
Heat Resistance Data 1375—1000 F. 


ALLOY COMPOSITION 


Resistance to Corrosion 
and Abrasion 
A new development of the Ni-Resist 
OXIDE PENETRATION RATES series is a partially alloyed Type 1 
mobos guy Peas" Ni-Resist containing about 8 to 9 per- 
Test 2 Test 3 cent Ni and 3 to 4 percent Cu, with 


Plain Gray Iron 
Grate Bar Lron 
Stove Iron 

FB-A 

Type 1 Ni-Resist 
Type 2 Ni-Resist 
Type 2B Ni-Resist 
Type 3 Ni-Resist 
Type 4 Ni-Resst 
25-12 HR Steel 


penetration measured mueroscopically at 25X. 


2.0 percent Cr, which can be quenched 
to about 210 to 250 Bhn. (Brinell 
hardness number) for machining and 
subsequently hardened by tempering 
at 1025° F. for 12 to 15 hours, re- 
sulting in a hardness of about 500 
Bhn. This is being tried in several 
applications in the petroleum indus- 


Test 1— Eleetric furnace air atmosphere, 1375-1400" F., 3723 hours try where resistance to both abrasion 


Test 4—Flue gases from powdered coal with 1.25—2.0 percent 8, 1600° F., 10,800 hours (15 months) “ 
All gray tron and N:-Resst samples, except Type 4, completely oudized after eight months this Hardenable 
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Ni-Resist maintains 
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gat 
AS CAST 
320 220 
i c 300 c 200 ery 
© 280 — © 180 % 
260 160 
0 =. 10 
§ a5 5 fe. 
| | | | | | 
0 4: 
4. 
al 
a= 
4 
5 
.. 
hee 
Test 
None > All 
50 Cr, 13 Ni >s specimens 
1.0 Cr, 10 Ni 23 >10 
Cr, 1.9 Ni 2s after 
14 Ni, 6 Cu, 2Cr Is >10 
20 Ni, 2Cr 27 16 >10 months 
20 Ni, 5 Cr 07 22 
30 Ni, 3 Cr ors Os 277 
30 Ni, 5 Cr, 5 Si <.003 ou 005 O44 
25 Cr, 12 Ni 00 005 008 
’ 


temperatures, and with this change 
there is a marked drop in toughness. 
Table 9 shows typical values of cast 
iron toughness as measured by an im- 
pact test of a 1.2 inches diameter un- 
notched bar struck 3 inches above the 
support. The table also shows how 
some irons change in metal structure 
sufficiently to become appreciably ‘ 
harder and stronger at the low tem- 
peratures. 

Since we are familiar with the suc- 
cessful performance of high duty gray 
irons with impact values of 35 to 50 
foot pounds at room temperature in 
compressors, engines, pumps, valves, 
ete. we are anxious that the impact 
property of such equipment at low 
temperature remains at least as good 
as that at room temperatures. It is im- 
perative, of course, when handling 


Type 1, Ni-Resist _ Type 3, Ni-Resist Gray tron, 187BHN pure oxygen, for example, to use 
(See references to each in the table below.) G-Bronze equipment that will be especially fool- 
TABLE 6 proof because of the fire hazards in- 
Sea Water Erosion Tests volved. For this service, therefore, Ni- 
(Tip velocity 27 fps, Temp. 86° F., Duration 60 days) Resist with its high impact values, 
little or no metallurgical change at 
pz. ani. very low temperatures, superior wear 
and with a selection of expansivities, 
bun 20 X has been found a useful alloy in low 
temperature equipment for more than 
Saches penstvation por year 15 years. 
about the same corrosion resistance Like all ferrous metals, gray irons, : , ili 
against salts and about one-half the including the highly alloyed austenitic Examples of Specifying 
resistance against acids and alkalies as nickel irons, lose a portion of what : Cast Irons 
uJ conventional Ni-Resist. Its service is toughness they have when at —100, . From the data on cast iron proper- 
showing useful life in deep well pumps 200 or 300° F. There are some "es, I Is obvious that a wide range 
handling corrosive crudes and sand, cast irons that lose toughness directly of service conditions can be met by a 
,as well as in surface pumps and as the temperature falls. Some irons suitable specification of the alloyed 
valves handling corrosive slurries, undergo a metallurgical change at low ©4St Iron designed to meet these de- 
mands. Examples of specifying cast 
TABLE 7 irons are included to illustrate the 
Ni-Resist in Engine Liner Service use of established data on modern cast 
! irons applied to the petroleum indus- 
Average trv as follows: 
MATERIAL Duration of Service “Wear Cylinder Correson— Water Side 1) Drau work engine cylinders, 
whether for diesel or steam service, 
: at an assumed strength level of say 
ores pitting often through 35,000 psi. Specification: Class 35 
Ni-Resist, Type 1 (180-170 Bb 100,000 m 0.0015 | No appreciable corrosion, slight pitting gray iron, hardness 190-220 Brinell, 
foun Cab eviinder block and Type A graphite (AFS). 
Ni-Reewt $0,000 mi ' Ni-Resist cylinder insert in gray iron bork The minimum hardness and Type A 
4. Ni-Renist 2,000) hes 0005 | Pull liner in aluminum block graphite are to assure of optimum 
wear resistance; the maximum Bhn. 
- - ~ is to assure of good machinability. The 
foundry will select the suitable alloy 
ie, Mak analysis for the iron to meet the 


specifications, 


TABLE 8 Cyliad 
inders requiring corrosion re- 
Maximum Thermal Stresses in Rigidly Designed Structures 

Caused by Sudden Temperature Changes sistance to combustion products or to 

cooling waters, as well as wear re- 

. b pansion sistance, should be specified in Type 

Strain > Ni.Reci » 126 17 

MATERIAL Service Condisions or 2 Ni-Resist in the 135 to 170 

- Brinell hardness range. This alloy iron 
nat 22.000 pea 

Types Between 100 Ib. steam F) and 14,000 pe has unusually good wear resistance 

along with its characteristic corrosion 
resistance. 

Hete 50” F. and tap water at 60" 2) Oil well bottom hole pumps re- 
Type 3 Ni-d wecent N : 
Minova N quire resistance to sand abrasion only 


when handling a sweet crude. Specify 
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TABLE 9 
Low Temperature Properties of Cast Irons and Ni-Resist 


Type 4 Ni-Resi«t 


‘ laced impact on 1.2 inch diameter unnotebed bar struct 3 inches above support. 


? Increase in hardness at low temperatures indicates structure change. All Bhn. determinations st room temperature 


alter cooling treatment 


Ni-Hard cylinders and pistons. Sour 
crude wells require resistance to both 
sand abrasion and corrosion. Specify 
Hardenable Ni-Resist, which has about 
the same corrosion resistance as regu- 
lar Ni-Resist and is supplied at about 
500 Bhn. for abrasion resistance, The 
indications are that this metal is doing 
very well in this service. 

3) Salt water pumps and lines, 
whether in deep wells or handling sea 
water; Ni-Resist pumps should be 
specified, since they have indicated 
marked superiority over cast iron and 
most bronzes in sea water and brine 
service. 

4) Natural gas compressors; re- 
sistance to corrosion and metal-to- 


metal wear. Specify Type 1 or 2 Ni- 
Resist. Gas engine cylinders should be 
specified in the same way as the 


cylinders in No. 1, When burning sour 
gas, the engine cylinders should be 
specified in Type 1 or 2 Ni-Resist. 

5) Pumps, valves, headers, cooling 
sections, etc., for natural gasoline 
plants and general refinery use, can 
be supplied in gray iron for tempera- 
tures up to 450° and where there is 
no corrosion problem. For corrosive 
media, Ni-Resist offers excellent serv- 
ice and it may be applied in steam 
and corrosion service up to 600° PF. 
Hot oil pumps frequently are lined 
with Type 3 Ni-Resist to meet the 
corrosion and wear and still have the 
same expansivity as the steel body at 
the service temperatures. 

6) Sea water pipe lines, coolers, 
condensers, pumps, etc. Types 1 and 3 
Ni-Resist have shown economical su- 
periority over gray iron and most 
bronzes and very superior service life 
under high velocity erosive conditions. 

7) Acid sludge lines, pumps, etc., 
or for reducing types of corrosives. 
The erosion resistance of Ni-Resist 
with acids, alkalies and salts offers 
good economical service where gray 
iron is inadequate. 

8) Coke handling and pulverizing 
equipment. For abrasion resistance, 
Ni-Hard with its high hardness offers 
the best alloy iron for this service and 
has a long and successful record han- 
dling and grinding coke, sand, ete. 
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9) Dewaxing filters, pumps, com- 
pressors, etc. Maintenance of good cast 
iron properties at sub-zero tempera- 
tures is essential. Like all ferrous 
metals, cast irons become more brit- 
tle as the temperature falls. For de- 
waxing temperatures, —5O to —75' 
F., Table 9 indicates that nickel-molyb- 
denum irons and the various types of 
Ni-Resist offer the greatest assurance 
of good properties at sub-zero temper- 
atures, 

Summary 

The various types of modern cast 

irons offer a wide variety of properties 


Discussion 


| THE interest of briefness, the au- 
thor has been forced to exclude many 
important considerations, some of which 
further comment 

The physical properties of gray iron 
castings vary, dependent on the section 
thickness, the methods of molding, and 
the chemical analysis of the metal. In 
order to give the designer infor 
mation as to the physical properties ob 
tainable. it is necessary that we use 
some arbitrary standard such as. the 
ASTM 1.2-inch diameter arbitration bar 
for the presentation of such data. This 
is what the author has done in Table 
One. Having these figures, the designed 
can allow for the normal variances that 
he would obtain in the casting proper 
This does not mean that the 
is limited in using the physical proper 
ties obtainable in gray iron; but, in order 
to do so, he must work with 
the foundryman. For instance, if the 
designer wants to have 50,000 psi. tensile 
strength in a casting, he can have it by 
informing any good foundryman that he 
wants it. The foundryman will then 
choose the proper metal t the de- 
sired tensile strength. Tlie icst bar, 
however, will have perhaps 60,000 psi 
f with heavy sections and 

50,000 psi. for thinner 
important 
establish 


need 


some 


designer 


closely 


for castings 
perhaps below 
sectioned castings. In 
ings it may be necessary to 
the correlation between the casting and 
the test bar by destroying one casting 
and taking test bars out of it. For most 
castings, however, this is not necessary 
because are asonable correlation between 
the test bar and the casting has been 
established. There is no need for the de 
signer to be afraid to use gray tron if 
in producing what he wants 
he will cooperate with the foundryman 
It has been established beyond much 


cast 
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that the design, production and main- 
tenance engineers would do well to 
utilize, It is urged, therefore, that the 
engineer maintain contacts with those 
agencies, specialty foundries and 
metal specialists who can advise on 
and/or supply the irons 
needed. Not all foundries can supply 
specialty irons, but neither can all 
restaurants serve really good steak din- 
ners. The most progressive foundries 
collectively can supply the iron cast- 
ings the petroleum industry needs, The 
engineer, therefore, should rely on 
those casting producers who have good 
reputations for quality products and 
who are familiar with meeting exact 
specifications. 
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doubt that gray iron properly made is 
one of the best wear resistant materials. 
The emphasis that the author gives to 
the microstructure and Brinell hardness 
requirements tor a good wearing tron 
is well done. Without the fulfillment of 
these requirements, gray iron can give 
very poor results; however, if the design 
is such that there is poor lubrication 
or poor cooling, the wear results will 
be poor. To get the optimum wear re- 
sistance the design of the particular part 
must be correct. For instance, with a 
certain four cycle diesel engine, an op- 
timum wear resistance ot approximately 
OO1 inches per thousand hours was ob- 
tained by controlling the microstructure 
of the metal in the liner. By changing 
the design so that the cooling of the 
top ring belt was more efficient, the 
wear resistance was improved to be- 
tween .0002 to .0005 inches per thou- 
sand hours, depending on how well the 
operator took care of his engine tem- 
peratures and lubricating oil 

The author recommends the use of 
“Ni-Resist” for engines using sour gas 
for fuel. This recommendation is based 
on the superior corrosion resistance of 
this type of material, There are, how- 
ever, many, many cylinders now in use 
in engines burning sour gas which are 
giving excellent wear resistance, the 
composition of which is nothing more 
than a Class 40 gray iron with no alloy 
Economically, the use of i 
would not be warranted for 
Under perhaps adverse 
and poor design, 
material may be war- 
ranted, but to prescribe it as a panacea 
for all the troubles experienced with 
wear resistance may be economically 
dangerous 


additions “Ni- 
Resist” 
these cylinders 
operating conditions 
the use of this 
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“Bean Soup” of Navy Fame 
Applied to Industrial Plants 


Foam Liquid Storage Tank and Injection Pump 


| many years fire protection en- 
gineers have been using a chemically 
formed blanket of carbon dioxide 
bubbles for the extinguishment of fires 
in flammable liquid storage tanks and 
similar hazards. This chemical foam, 
although an excellent extinguishing 
agent, has been limited in scope of pro- 
tection through a lack of adaptability to 
simplified system design 

Shortly before World War II, a new 
substance was developed which was 
considerably more adaptable than 
chemical foam. The formation of foam 
by this new method was radically 
different from chemical foam in that 
it consisted of a mass of mechan 
ically formed air bubbles in place of 
chemically formed CO, bubbles. Ad- 
vantages in the handling and usage of 
this material were apparent to our mili 
tary services who used most of the U.S 
output through the war period. Huge 
quantities were used by the Navy where 
it became popularly known as “bean 
soup.” 

Of several materials used to produce 
mechanical foam, one popular and stable 
material is a hydrolyzed protein manu 
factured from a soya bean base. This 
material when mixed six percent by 
volume with water and aerated forms a 
homogeneous tenacious foam- blanket 
capable of flowing around obstacles and 
quickly extinguishing fires involving 
gasoline, benzol, naphtha and many 
other flammable liquids 

One example of the use of this mate 
rial for fire protection is shown im the 
series of photographs here. The basic 
problem at this plant was the control 
and isolation of a spill fire which might 
eceur at tank car unloading locations 
and flammable liquid storage tanks on a 
railroad spur. Flammable materials in 
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Photo No. 3 


cluding naphtha and benzol are stored 
handled This area ts 
inaccessible to city fire depart- 


and here prac 
tically 
ment operations 

The area protected width 


between 25 and 40 feet and is about 450 


varies m 


It is divided into three system 
each area 1s regu 
actuated 


feet long 
areas. Protection tor 
lated by an 
pneumatically by pressure impulse from 


strategically 


individual valve, 


pneumatic heat detectors 


located throughout the areas protected 
by each system. A deluge sprinkler 
system operation is employed. Fach 
piping system is equipped with 16 or 17 
overhead foam aerating and discharge 
devices. The discharge pressure at these 
devices is about psi. giving a total 


foam discharge of about 8800 gpm. pet 
system. These systems are equipped 
with alarm gongs, supervisory features 


and other types of devices required for 
approved sprinkler systems 


The foam storage and injection sys 
tem consists of a small foam injection 
pump which takes suction trom a 


double-compartmented, 800-gallon, 
liquid storage tank. It provides tor the 
discharge of foam liquid into a piping 
system which distributes the foam liquid 


to the three systems and to nine port 
able hose stations located within the 
plant. One side of the foam liquid stor 


age tank is always open as suction to the 
foam liquid pump. The other side of the 
storage tank is kept closed so that the 
system may be immediately returned to 
service following use. Metering of the 
foam liquid into the water piping system 
is accomplished by means of orhces 
The foam liquid operation is supervised 
by a 50-gallon cushion tank which will 
supply several minutes of foam operation 
to the portable units within the plant 
before the foam liquid pump cuts in 
from low pressure 

When mixed with water and aerated, 
the foam liquid in one compartment ot 
the storage tank will form 58,000 gallons 
foam or a 
available 
entire 


of smothering mechanical 
total of 116,000 gallons is 
through the utilization of the 
storage of foam liquid 
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Test, One Minute Later 


Foam coverage from the systems ts 


of about two inches of depth 
than 7% 


at a rate 
per minute 
minutes supply of foam liquid is avail 


section of the foam 


Somewhat more 


able from each 


storage tank. In general, with the toam 


liquid presently available for the sys 
tems, the entire area could be covered 
with two foam blankets of about six 
inches m depth 
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Photo 


Test 


A sick 


portable hose 


Two Minutes Later 


from standard nozzles at each 
station 


location, special 


goose-neck applicators are provided tor 


the extinguishment 
might 
tanks 
(Editor's 


Note 


through 


graphs 
Sprinkler 
Youngstown, Ohio.) 


oceur in the 


Material 
courtesy 
Corporation ot 


of any fire which 


vertical storage 
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SCRUBBER 


Liquid Fuels from 
Coal and Oil Shale 


Figure 1. Liquid Fuels from Oil Shale. 


GEORGE ROBERTS, JR. and PAUL R. SCHULTZ 
Stanolind Oil and Gas Company, Tulsa 


fs three important raw materials 


that can be used to supplement or re- 
place crude petroleum as sources for 
liquid fuels are natural gas, oil shale, 
and coal. Of these. natural gas is the 
least important limited 
availability. It is finding a profitable 
and essential market 
ind the reserves in ex- 


because of 


as domestic and 
industrial fuel 
cess of these applications could pro- 
vide only a few percent of the demand 
for liquid fuels. Although of 
importance from the standpoint of 


minor 


potential volume, the development of 
synthetic liquid fuels from natural gas 
has led industrial research efforts in 
the synthesis field since it appeared 
to be the most economically attractive 
of all the synthesis processes 

The production of liquid fuels from 
coal and shale has been developed on 
numerous 


a commercial scale in 


foreign (er 


particularly 


countries, 
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many. However. because processes as 
developed abroad are financially un- 
attractive in the American economy, 
they are of little interest in this dis- 
cussion. The synthesis of liquid fuels 
from natural gas has not been prac- 
ticed in foreign countries, but this 
process is now nearing commercializa- 
tion in the United States. 

In order to evaluate the comparative 
economics of liquid fuels from coal 
and oil shale, it was necessary to pos- 
tulate representative cases, formulate 
workable plant designs, and estimate 
investment for 
were 


and operating costs 
Three 


one on oil 


each case basic cases 


se les ted, shale. one on 
bituminous coal, and one on subbitu- 
minous coal. Nominal capacity of each 
plant was fixed at 10,000 barrels daily. 
Locations were selected after consider- 
ation of the critical economic factors: 


raw material supply, labor, water, and 


existing transportation facilities. Final 
product costs were debited with trans- 
portation charges to reflect product 
distribution in a common market. 

The designs were developed on a 
conservative basis. Known processes 
of definite operability were utilized to 
the fullest extent. When proved proc- 
esses were not available, the results of 
research were employed to devise a 
process with maximum assurance of 
operability. 


Oil Shale 


It has been estimated that at least 
100 billion barrels of oil can be ob- 
tained from known U. S. shale de- 
posits." The recovery of oil from shale 
is a commendable conservation meas- 
ure since oil shales in their natural 
state are not useful as fuels like coal 
and natural gas. 

Production of liquid fuels from oil 
shale may be divided into two basic 
operations: a) the mining of the shale 
and recovery of the crude shale oil 
and b) refining of the crude oil. In 
the U. S.. the Bureau of Mines is ac- 
tively investigating all phases of the 
operations. Some industrial concerns 
are studying the retorting operation 
and refining the crude oil 

Investigations on mining by the 
Bureau of Mines at Rifle, Colo., have 
indicated that oil shale in that region 
can be mined at a cost of about 60 
cents per ton by “underground quarry” 
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techniques. Conventional conveying 
equipment can be used to transport the 
shale to a nearby retorting site. 

For the retorting of oil shale, sev- 
eral methods have been proposed, and 
some experimental work has been per- 
formed. The methods include NTU 
retorts, fluid bed operations, Thermo- 
for kiln, and the Union Oil Company's 
upflow retort. The Union type was 
selected as a basis for this study since 
it is continuous in operation, rela- 
tively simple, and requires a minimum 
of cooling water. It is a large cylindri- 
cal vessel into which the crushed shale 
is introduced by an under feed stoker 
device. The shale passes upward 
through the vessel and is discharged 
as ash at the top. Air enters at the top, 
is preheated by the effluent ash, burns 
the residual coke in the spent shale, 
and carries heat into the raw shale for 
removing the crude shale oil, The 
vapors from the distillation zone are 
cooled while heating the incoming 
shale, and the make gas and condensed 
oil are withdrawn near the bottom of 
the vessel. 

Refining the crude shale oil into 
products competitive with those from 
petroleum is a major problem. Shale 
oil is rich in olefinic and ring com- 
pounds and has troublesome contents 
of nitrogen, sulfur, and oxygen.‘ It is 
also too deficient in hydrogen to re- 
spond well to cracking. However, a 
preliminary coking operation can re- 
move some sulfur with the coke, and 
the coke still distillate can be hydro- 
genated to yield a product that is 
amenable to finishing by conventional 
methods.° 

Figure | shows the flow. for shale 
oil processing, Oil shale, assaying 30 
gallons of “oil” per ton, is assumed 
to be mined in the region near Rifle, 
Colo., using the Bureau of Mines Tech- 
niques. After crushing at the mine, it 
is transported by conveyor to a nearby 
retorting site where the oil content is 
recovered in Union-type upflow retorts. 
The crude shale oil is vis-broken in 
order to reduce pour point and vis- 
cosity sufficiently to permit pipe-line 
transportation to a refinery near its 
potential market (in this study con- 
sidered to be Chicago). Extensive re- 
fining near the shale oil deposits would 
be impractical because of the unavail- 
ability of labor and lack of adequate 
water supplies. 

At the Chicago refinery the vis- 
broken shale oil is subjected to a pre- 
liminary coking operation. The coke 
still distillate is hydrogenated cata- 
lytically, and the resulting product is 
finished into marketable fuels by con- 
ventional refinery techniques. Hydro- 
gen for the hydrogenation operation is 
obtained by reforming and water-gas 
shift conversions of the fuel gas pro- 
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duced from the coking and other units. 

Process yields and costs associated 
with recovery and refining of shale oil 
are discussed under the heading “Eco- 
nomic Comparisons.” 

Coal 

For the long-term future, coal is the 
most important raw material for syn- 
thetic fuels, Although the U. S. coal 
reserves are probably far less than 
the estimate prepared by the U. S. 
Geological Survey in 1906, undoubt- 
edly tremendous quantities exist, This 
is particularly true of the lower rank 
Western coals, subbituminous and lig- 
nite, Because of their location and 
their physical properties, these two 
grades of coal find little demand to- 
day. Certain grades of Eastern coal, 
such as anthracite and the bituminous 
grades suitable for making metallurgi- 
cal coke, can be exempted from use 
for synthetic fuel production because 
of their scarcity. 

Synthetic liquid fuels can be pro- 
duced from coal by either the Bergius 
hydrogenation process or the Fischer- 
Tropsch synthesis reaction. The data 
on recent developments in coal hydro- 
genation are confined, primarily, to 
Bureau of Mines publications.*:* There 
has been little published in recent 
years regarding the work of private 
industry in this field. Hydrogenation 
appears somewhat less economic than 
the Fischer-Tropsch process. Conse- 
quently, this discussion will not in- 
clude coal] hydrogenation as a com- 
petitive alternate process. 

The Fischer-Tropsch process is ap- 
plicable to either coal or natural gas as 
raw materials and consists of two fun- 
damental operations: a) conversion of 
the raw material to a synthesis gas 
consisting principally of carbon mon- 
oxide and hydrogen, and b) reaction 
of this gas over a suitable catalyst to 
produce hydrocarbons. Synthesis gas 
made from coal normally has a hydro- 
gen-carbon monoxide ratio of about 
1:1, while synthesis gas produced from 
natural gas has a_ hydrogen-carbon 
monoxide ratio of 1.8:1. This differ- 
ence in gas composition has a pro- 
nounced effect on the subsequent syn- 
thesis reaction. By using a water-gas 
shift, it is of course, possible to up- 
grade low H,:CO ratio gas from coal 
so that it corresponds to synthesis gas 
from natural gas, 

German commercial plants utilized 
coal or coke as raw material. For the 
gasification of solid fuels, several 
types of generators were developed; 
e.g., the Lurgi (elevated pressure) and 
the Winkler (low pressure), The work 
in this country on synthesis gas gen- 
eration from coal has included pro- 
posed modifications of the Lurgi and 


Winkler types, dilute-phase (pulver- 
ized coal) generators, and fluid car- 
bonizers and gasifiers. The Bureau of 
Mines is investigating two types of 
dilute-phase reactors, the simple vor- 
tex burner and the Koppers generator. 
Others are investigating fluid-bed car- 
bonization of coal to yield fuel gas 
and fluid-bed gasification of coal or 
coke to produce synthesis feed gas, All 
of these are alternate methods to ob- 
tain reaction of coal or coke with oxy- 
gen and superheated steam yielding 
carbon monoxide and hydrogen as pri- 
mary products. 

German commercial practice has 
been based entirely on low H,:CO 
ratio gas made from coal or coke. The 
synthesis process typically uses a co- 
balt-thoria catalyst in fixed beds, with 
the heat of reaction removed by oil 
or water circulating through a multi- 
tude of tubes traversing the catalyst 
beds. The chief disadvantages of the 
German process are a) low-pressure 
operation which necessitated large re- 
actor volumes, b) use of expensive 
cobalt-thoria catalyst, c) poor heat re- 
moval because of the fixed beds, and 
d) the production of heavy saturated 
hydrocarbons having low value as 
motor fuel. 

In this country, work on synthesis of 
low H,:CO ratio gas has been carried 
out primarily by the Bureau of Mines. 
Two types of reactors have been tested 
experimentally using iron catalyst. In 
the internally cooled type, the catalyst 
is in the form of pellets in a fixed bed. 
A heavy oil is circulated through the 
bed to transfer heat of reaction from 
the catalyst to tubes through which a 
cooling medium is passed. The second 
or slurry-type reactor utilizes a cata- 
lyst suspended in a heavy oil, and 
the reaction temperature is controlled 
by circulating the slurry through ex- 
ternal heat exchangers for cooling, 

On the other hand, industrial re- 
search and development in the U. S. 
on the Fischer-Tropsch synthesis has 
been chiefly concerned with its adap- 
tation to high H,:CO ratio synthesis 
gas obtained by partial oxidation of 
natural gas with oxygen. This gas is 
then reacted over an iron catalyst in 
a fluidized bed to form hydrocarbons 
and oxygenated derivatives, with some 
waste carbon dioxide and water, The 
hydrocarbons are recovered by con- 
ventional methods, After catalytic 
treatment under mild cracking condi- 
tions (isoforming) which also con- 
verts the accompanying oxygenated 
compounds to olefins, these hydrocar- 
bons are separated into gasoline, dis- 
tillate fuel, and residual fuel. This 
synthesis process is conducted at pres- 
sures up to 500 psi. has vastly im- 
proved heat transfer characteristics as 
compared to fixed-bed processes, uti- 
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lizes a cheap catalyst, and produces 

i high vield of quality gasoline 
Little work has been done on appli 

Huid-type reactors to low 


be ob 


since 


cation of 
tained 


ratio gas, such as may 


from coal gasification 


the fluid-type reactor is considered 
superior to the fixed bed for this reac 
tion, it was employed for purposes ol 
this study. As a consequence, the water 
ras shift to obtain higher ratio gas was 
included in the process design and the 

Recovery and finishing of the prod 
vets from the synthesis reaction based 
coal have not been in 


on gas from 


tensively investigated in this country 
However, the operations developed in 
connection with synthesis from natural 
ras should be directly applicable 

The basic process flow for the coal 


plants is shown in Figure 2, although 


separate desiens were made for the 
bituminous ind) subbituminous coal 
cases. The coal, mined and delivered 


to the plant site, is pulverized and 
reacted in a fluid bed with oxygen and 
eles ited The re 
a H.:CO ratio of ap 
proximately O.8 and is reacted with 
steam over a water-gas shift catalyst 
to vield a H.:CO ratio of 18 After 


removal of carbon dioxide and sulfur 


steam at pressure 


compounds, the process flow is similar 
to that developed for a plant using 
The synthesis gas is re 
fluid catalyst 


the reaction products are separated. A 


natural gas 


acted over a iron and 


portion of the off gas is reeveled to 
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Figure 2. Synthetic Fuels from Liquid Coal 


while the net make is 
passed through a conventional oil ab- 
sorption system to recover the liquid 
hydrocarbons. The liquid fraction, 
combined with the debutanized stream 
from the vapor 
isoformed to 

and to convert 


the reactor 


system, is 
rating 
com 


recovery 
improve octane 
the oxygenated 
pounds to the corresponding olefins, 
and is fractionated into conventional 
cuts. The propylene and butylene re 
covered in the absorption system are 
catalytically polymerized to vield poly 
mer gasoline 

Since this study 


liquid fuels, neglecting by product 


is concentrated on 


chemicals, the product water from the 
reactor is subjected to distillation to 
chemi 
fraction ts 


water-soluble 
distillate. This 
passed through the isoformer to con 
materials 
and augment the hydrocarbon 


concentrate the 
cals as a 
vert the oxvgenated into 
olefins 
vields 


Fconomic Comparisons 


A study of the economics of liquid 
fuels and oil 
have little meaning 


from coal shale would 


without an index 
for comparison. Consequently, a base 
fuels from Wvoming 


This oil 


chosen as the least desirable of current 


ease for heavy 


crude was developed was 
crudes and the first increment of crude 
production which could be replaced 
by other sources of liquid fuels, A 
( oast 


case utilizing Gulf natural gas 


1s a synthesis raw material was also 


dev eloped 


In evaluating various raw materials 
as sources for liquid fuels, a number 
of important factors must be 
sidered. Transportation charges are im- 
portant in the costs of the finished 
product, and it was elected to develop 
data for all cases on the 
of a market centered at Chicago. 

Choice of raw 
likewise of considerable economic sig- 
nificance and was carefully made 
Selection of a source of oil shale falls 
rather obviously to the region near 
Rifle, Colo... with the shale oil refinery 
located at Chicago. For the bituminous 
coal case, a location near 
Ind.. 
quate coal deposits, water, suitable 
labor supply, and rail transportation 
facilities, In the case of subbitumin- 
ous coal, however, selection of a plant 
site was not so easy, and it was finally 
necessary to compromise on a loca- 
Miles City, Mont. Water, 
labor supply, and rail facilities are 
adequate at this location, but the coal 
must be brought to the site by means 


con- 


cost basis 


material source is 


\ incennes, 


was chosen as combining ade- 


of a 60-mile conveyor system 

From the standpoint of process de- 
sign. the principal difference between 
the subbituminous and 
cases is the disposition of make (fuel) 
gas in excess of plant requirements. 
In the bituminous coal case, it is as- 
sumed that this gas could be marketed 
in the immediate area (Southern In- 
diana) as industrial fuel. In the sub- 
bituminous coal case. no market dis- 
posal appeared feasible. so the excess 


bituminous 
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is returned to the synthesis gas gener- 
ator for reconversion to carbon mon- 
oxide and hydrogen. This procedure 
decreases the coal requirements per 
barrel of liquid products but does in- 
volve reprocessing of synthesized hy- 
drocarbon gases. Another difference in 
these two cases is that the bituminous 
coal case contemplates underground 
mining while the subbituminous coal 
case employs strip mining. 

Summary material balances for all 
cases are given in Table 1. It may be 
noted that the coal requirements per 
barrel of liquid product are virtually 
the same for bituminous and subbi- 
tuminous coal. However, the bitumi- 
nous coal has a net production of by- 
product fuel gas amounting to 0.68 
barrels of fuel oil equivalent. The 
subbituminous coal case is in fuel 
balance and does not have this by- 
product. 

Cost estimates were made for each 
of these designs based on high engi- 
neering standards, All utilities and 
facilities in addition to process equip- 
ment were included. In this connec- 
tion, useful indices were obtained from 
the definitive cost estimates prepared 
for the Stanolind Hugoton project for 
synthesis of liquid fuels from natural 
gas, Where applicable, raw material 
mining and transportation investments 
were included. Product transportation 
investments necessary to serve a com- 
mon marketing area were also esti- 
mated. 

A comparison of investment costs 
is given in Table 2. These costs are 
expressed in dollars per daily barrel 
of equivalent gasoline. Equivalent gas- 
oline is defined as 100 percent of the 
gasoline yield plus 70 percent of the 
distillate fuels, plus 40 percent of the 
residual fuel. This method adjusts dif- 
ferent products to a comparable basis. 

The investment costs for Wyoming 
crude and natural gas include the pro- 
ducing facilities. The large difference 
shown in this item ($6800 per daily 
barrel vs. $300) is caused by the ap- 
portionment of exploration costs, dry 
hole expenses, etc., which are normally 
charged entirely to crude petroleum 
operations. Also, the drilling and 
gathering charges for natural gas are 
minimized because of the large de- 
liverability of individual wells in the 
Gulf Coast area. These items of in- 
vestment are shown for comparative 
purposes but were not used in the 
preparation of final product costs 
since crude and natural gas were as- 
sumed to have been purchased at a 
market price. 


The comparative raw materia] costs 
are given in Table 3. In the costs for 
shale and coal, all items of expense 
including management, overhead, roy- 
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Raw Material Required per Barre! of Liquid Product 
Crude oil, barrels 
Natural gas, MCF 
Oil shale, tons (30 gal. ton assay 
Coal, tons 
Liquad Predact Distribution, Percent 


barrels (fuel oil equivalent*) 
Net fuel gas, barrels fuel oil equivalent*® 
Coal fines, tons 


* Based on fue! oil having 150,000 Btu per gallon net heat of combustion 


TABLE 2 


Investment, Dollars Per Barre! Per Calendar Day, of Equi 


Produeing or Mining 
Raw Matera! Transportation 
Processn 


Produet Transportation 


Operating Investment 
Housing 


Total Investment 


$4,500 


$9,500 


RAW MATERIAL 


Colorado 
Oil Shale 


Galt Coast 
Natural Gas 


$12,700 
1,200 


$15,000 
2,300 


$10,300 
1,400 


$6,200 


$6,200 $il.700 $13,900 $15,200 


* All exploration costa, dry bole expenses, ete are charged against crude o! operations without apportionment to natural 


operations 


TABLE 3 
Raw Material Cost (or Price) at Mine or Wellhead 


RAW MATERIAL 


Wyoming Crude 

Gulf Coast Natural Gas 
Colorado Oi Shale 

Indiana Bituminous Coal 
Montana Subbituminous (oa! 


* Market pree assumed 


alties and production and propérty 
taxes were considered. The price of 
$2.09 per barrel for Wyoming crude 
is based on a posted price of $2.04 for 
28° API gravity and a gathering charge 
of $0.05 per barrel. The price of 12c 
per mscf. for natura] gas is repre- 
sentative of the average price which 
might be obtained under a long-term 
contract for Gulf Coast natural gas 
gathered to a central point. Although 
the Bureau of Mines estimate for shale 
mining amounted to 60 cents per ton, 
this study yielded 80 cents per ton 
direct cost and 99 cents per ton with 
14 percent charges on investment. 
The estimated costs of liquid fuels 
derived from these raw materials are 
shown in terms of equivalent gaso- 
line in Table 4. It will be noted that 
direct costs are separated into several 
categories. The raw material cost was 
obtained from the values shown in 
Table 3. Raw materia] transportation 
includes the cost of moving the raw 
material from a central point at the 
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Direct Costs Plas 69¢/Year 
on Mining lavestment 
for Depreciation 
and Interest 


Direct Costs Plas 149% Year 
on Mining Investment 
10 Year Payot after 
Income Taxes) 


20° 
ow 
3.038 


source to the processing site. For the 
oil shale case, however, the cost of 
transporting the vis-broken shale oil 
via pipe line from the retorting site 
at Rifle to the refinery site at Chicago 
was included under raw material trans- 
portation. Likewise, the raw material 
transportation charge for Wyoming 
crude covers delivery of crude oil via 
pipe line to a Chicago refinery. In 
the natural gas and coal cases, product 
transportation costs to the marketing 
area are included, The by - product 
credits include such items as excess 
fuel gas, petroleum coke, and coal fines. 

Charges for depreciation plus in- 
terest or return on the investment must 
be included to ascertain the true com- 
petitive relationship between these 
sources of liquid fuels. Capital charges 
at © percent per year (4 percent de- 
preciation and 2 percent interest on 
the borrowed capital) represents a re- 
turn of investment but nonprofit opera- 
tion over 25 years. At 14 percent per 
year, the profits after income taxes 
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TABLE 1 
i Raw Material Requirements and Products 2) 
Natural ou Batumineys Subbitemimous 
Ges | Shale Coal Coal / 
1.22 
110 
180 
O86 0.90 
Gas ou 35 492 33 33 
Resdual fuel 173 51 45 53 53 
Total 1000 1000 1000 1000 100.0 
By-Products Produced per Barre! of Liquid Product 
0.09 
0.68 
0.10 0.15 fe 
a 4i M 
stumimous Subbstuminous 
— $ 300" $1,100 $1,200 $1,100 
400) 1,000 100 2,800 
2,700 5.500 8,200 11,200 11.200 
| 4 
Caw Dwect 
Price Costs 
¢ MCP 
$/Ton 139 158 
| 
ar 
= 


TABLE 4 


Cost of Liquid Fuels Expressed as Cents Per Gallon of Equivalent Gasoline 


Indiana Moatansa 
Wyoming Natural Od B Subb 
Crede Gas Shale Coal Coal 
Direct Costs 
Raw material 33° 41 ‘a4 3.1 
Kaw maternal transportation i4 0 is os 
Processing 42 72 
Product transportation 0 21 0 o4 
subtotal 110 12.9 13.5 i2.2 
Leas By-Products Credits 13 05 42 03 
Total Direet Cost 07 04 124 103 119 
Direct Costs Plus 6%, Ye lavestment for 
' Depreciation and 16.4 18.1 
Direct Costs Plas 14% /Year on lovestment 
10 Year Payodl After Income Tares 12.27 15.07 22.5 22.5 776 
* Based on market price 
t Do not techude charges on investment for raw maternal production facilities 


TABLE 5 
Comparative Estimates of Liquid Fuel Costs 


Raw Material Nateral Gas Onl Shale Bitumimous (oa! 
Source Galf Coast (Colorado | East of Mississippi River 
Company Standard. Standard Standard- | Standard Oil Standard- | Standard Oil 
Ntanolind v. Co" Stanehnd Dev. Co.* Stanclind Dev. 
Market Midwest bast Coast Midwest | California Midwest East Coast 
Investment/bbl. of total product /CD 
including raw material and trans 
portation $6,000 $7,100 $9,700 $4,800 $13,300 | $9,400 
Raw maternal cost 12¢/ mact 12¢/maef $0.99/T | | 
Gasoline Cost (Ineluding 15 percent 
Char on Investment 
material ¢ gallon 3 47 65 3.7 
Mai afacturing aad transportation 
lene eredite gailon 12.7 100 174 16.0 14.0 
Total at market center, ¢) eal 15.0 130 22.5 | 18.7 22.5 19.7 


* Data from paper by Murphree, Giobr, and Barr 


would pay off the investment in about 
10 years, It will be noted that the addi- 
tion of capital charges to the direct 
costs for coal and shale places the 
total cost far above the level for 
Wyoming crude and natural gas. On 
the other hand, synthetic products from 
natural gas can compete today with 
products from purchased crude if the 
competitive marketing area is judici 
ously selected 

The is all 
current technological status of synthe 
Present 
synthesis developments indicate that 


foregoing based on the 


tic fuels from coal and shale 


several phases of the processes are sub- 
Although it 
is difficult to evaluate quantitatively 
the effect of possible improvements on 
the cost of synthetic fuels 
desirable to indicate the 
probable benefits to be derived from 


ject to mue h improvement 


such a com 
putation ts 


future research work. Several process 


mprovements mn coal synthesis, such 


low er H 


proved methods of coal gasification, 


is use of CO) ratio and im 
are believed to have an even chance of 
these im 
the cost 
Indiana 
bituminous coal could be reduced from 
These 


costs should be compared with 12.2 


accomplishment If all of 
provements can be realized 


of equivalent gasoline from 


22.5 to 17.0 cents per gallon 
cents per gallon for equivalent gaso 
line from Wyoming crude. Reductions 


are also possible in the costs of manu 
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facturing liquid fuels from oil shale. 

Numerous other estimates of the 
costs of liquid fuels from sources other 
than petroleum have been published. 
Bureau of Mines spokesman’ have 
quoted investments of $3100 per daily 
from oil shale, 
$5300 per daily barrel from natural 
gas, and 88600 per daily barrel from 
coal (including mining). Direct com- 
parison of most previously published 


barrel of capacity 


estimates with those obtained in this 
study is impossible because the basis 
and scope of these estimates were not 
were not detailed. However. 
results of a similar study by Standard 
il Development Company were given* 
in sufficient detail to permit a com- 
parison as indicated in Table 5. These 


eiven ofr 


data have been adjusted to a common 


raw material cost, but charges on in 
unchanged because 


Standard Oil Development Company 


vesiment were 
used 15 percent while, in this study, 1 
percent ad valorem tax had been in- 
cluded in manufacturing costs prior to 
addition of 14 percent charges on in- 
vestment 

For the natural gas cases, the differ 
ences in manufacturing and transporta- 
tion costs may be due to a combination 
of the transportation charges to dif 
ferent markets and the crediting of 
by-products. For the oil shale cases, a 
similar discrepancy may be due, in 
part, to the same factors 


The bituminous coal estimates show 
a marked difference in raw material 
costs. The Stanolind case has a low 
liquid product yield. However, it con- 
sequently produces a large quantity of 
by-product gas which, as a credit, re- 
duces the manufacturing costs. Some 
portion of the 2.8 cents per gallon 
difference is attributable to the in- 
efficiency of the Stanolind case intro- 
duced by conversion of generator gas 
to a higher H,:CO ratio. 

In general, the agreement between 
these estimates is considered to be 
quite good. The fact that Stanolind 
estimates are consistently high reflects 
the basic conservative premise that the 
designs would incorporate proved 
processes with a minimum reliance on 
untested technological improvements. 
As was previously mentioned, eventual 
validation of some of these probabili- 
ties could reduce the estimated costs of 
synthetic gasoline from coal from 22.5 
cents per gallon to 17 cents per gallon. 

In summary, the production of 
liquid fuels from oil shale or coal is in 
an immature state of technical devel- 
opment. It can be expected that con- 
tinued research will result in process 
improvements which will effect signifi- 
cant reductions in thé investments, 
operating costs, and raw material re- 
quirements involved in synthetic liquid 
fuels manufacture. 

From the standpoint of economics, 
this study shows that, at present, liquid 
fuels from oil shale and coal cannot 
compete with those derived from crude 
petroleum. Natural gas as a raw ma- 
terial may or may not be competitive, 

depending on the relative locations of 
raw material supply and product mar- 
kets. 

Based only on present technological 
status and estimated products costs, a 
choice between coal and oil shale -as 
alternate raw materials for liquid 
fuel production cannot be made. Future 
research on these processes, however, 


should indicate which process is su- 
perior. 
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THE [ 'SE ( PF cylindrical furn 
aces for the pe troleum industry has 
steadily increased since the adve nt 
of the original cylindrical furnace 
invented by Luis de Florez for re 
finery use some 20 years ago This 
type of furnace has not been uni 
versally adopted the author be 
teves prumaril y because of a ack 
of unde rstanding of its « apabilities 
The purpose of this discussion, 
which was given he fore the semi 
annual mee ting San Francisco 
June, 1949 of The American 
Society of Mechanical Engineers, 
is to describe and comment upon 
dk Flore z, Iso I low and other 


types of cylindrical furnaces. 


Cylindrical Furnaces 
for the 
Petroleum Industry 


O. F. CAMPBELL 


Sinclair Refining Company, East Chicago, Ind 


Cone 


Tro ¢ 
STACK 


Figure |. Down-Draft de Florez Furnace Equipped with 


Heaters. 
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Figure 2. Arrangement of Six Furnaces 


Tue cylindrical furnace has been 
successfully used for many duties such 
as crude topping, heating reduced 
crude for vacuum distillation to pro- 
duce lubricating oils and asphalts, 
light and heavy gas oil cracking, 
evaporating and superheating oil 
vapors for the Houdry and Thermafor 
catalytic cracking processes, heating 
up lube oils and solvents, heating up 
fat absorption oil for casing head pro- 
duction, high and low temperature 
steam superheating, heating asphalts 
for loading purposes, domestic heat- 
ing, and many other uses, The future 
offers still greater development and 
use because of its simplicity and flexi- 
bility it can be built for substantially 
any duty, capacity, or efficiency, Its 
inherent design automatically provides 
more uniform heat’ distribution and 
absorption, low maintenance, low 
radiation losses, ease of cleaning, 
adaptability to heat recovery equip- 
ment, less fire hazards, low space re- 
quirements, ete. 


de Florez Furnaces 

The original design of the de Florez 
furnace was a down-fired furnace using 
cold forced air, a bottom convection 
section and a natural draft stack. Sub- 
sequent installations had many varia- 
tions, Some were fired from the bottom 
with a convection section on top using 
neither forced nor induced draft. Some 
were bottom-fired using a convection 
section and air heater on top and a 
forced-draft fan. The up-fired units 
normally do not have induced draft. 
The air heaters located on top of the 
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Figure 3. Special Burner Used with Down Droft de Florez Furnaces and 


Air Heaters 


furnace were of the tubular or plate 
type to keep the draft drop to 4 mini- 
mum to avoid the use of a taller stack 
The furnace and air heater being verti 
eal, produced a chimney effect and 
actually served as part of the stack 

The most successful design of the 
de Florez furnace which has been 
adopted as a standard by Sinclair Re- 
fining Company consists of: a) top sup 
ported all radiant oil heating tubes, b) 
down firing with a specially designed 
directional flame control oil and gas 
fired burner, a vertical refractory 
cone resting on the bottom of the fur- 
nace for better heat distribution, d) 
Ljungstrom air 
heater, draft 
fans motor driven, f) and a short self 


a high temperature 


forced and induced 


supporting steel stack. This general 
design is shown by Figure |. An ar 
rangement of six of the furnaces is 


shown by Figure 2 


The details of the directional flame 
control burner is shown by Figure 3 
This burner handles refinery gas, nat 
ural gas, or heavy fuel oil. The fuel 
oil burner is of the steam atomizing 
type. This flame control 
burner can provide the desired flame 
shape. The flame can be made 
and narrow or short and bushy 
desired, The flame can be shifted from 


directional 


long 


as 
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one side of the furnace to the other 
to the curve. 
Each 7-inch i.d. air nozzle can supply 


give desired heating 
enough air to burn between 10 and 15 
million Btu. per hour. 

The de Florez furnace is very adapt- 
able to of 


tube arrangement to give the required 


substantially any design 
oil heating curve. For thermal crack- 
ing it is desirous to heat the oil to be 
cracked up to a predetermined tem- 
perature as rapidly as possible and 
then to maintain that temperature to 
provide time for cracking or “soaking 
time.” For crude topping and for 
heating up gas oil for catalytic crack- 
ing it is advantageous to have very 
little or no thermal cracking and no 
“soaking time.” In practically all oil 
heating problems by direct firing the 
forced through the tubes in 
flow although there may be 
several heating coils in the same fur- 


oil is 
series 


nace. To reduce pressure drop through 
the oil 
desirable to parallel the oil tubes at 
points of vaporization, This is nor- 
mally done vacuum distillation 
units or where it is necessary to vapor- 
ize the oil and then superheat the 
vapors. Where only superheating of 
vapors is required there may be sev- 


heating coils it is sometimes 


on 


eral parallel flows 


Figure 4 


To simply illustrate the flexibility of 
design of the cylindrical furnace no 
more than two heating coils in any 
one furnace has been selected. In the 
majority of cases the two coil furnace 
is the more practical from design and 
operating standpoints. Figures 4 
through 9 illustrate some of the tube 
arrangements used and the effect of 
these tube arrangements on the shape 
of the oil heating curve. From the 


various tube arrangements and oil 
heating curves it can readily be seen 
that almost any kind of a heating 


curve can be obtained. If a furnace 
is designed for thermal cracking it is 
only necessary to reverse the oil flow 
to provide an oil heating furnace with- 
out cracking. 

Figure 4 shows a split coil arrange- 
ment with the oil entering the back 
row of tubes going half the distance 
around the furnace and then returning 
through the inside row of tubes. All 
return bends are the same size to 
simplify design, This furnace was de- 
signed for heating with no “soaking 
time” and the slope of the heating 
curve shows no “soaking time.” The 
split coil was used to reduce pressure 
drop. 

Figure 5 shows another type of split 


coil, staggered-flow arrangement for 
Petroleum Refiner—l ol. 29, No. 1 
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oil heating duty only. The oil heating 
curve of this furnace was desirable 
because reduced crude of high salt 
content was being heated and the salt 


deposited near the inlet tubes. The 
flame control burner was used to direct 
the flame toward the outlet tubes. Tube 
shields were also used to keep too 


Figure 6 


much heat from being absorbed by 
the first four inlet tubes where the salt 
deposited. 

Figure 6 shows a split-coil staggered 
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STION st paver | DATA 
Fuel Used 

Pereeat COs Enternng Aw Heater 
Percent Entering Au Heater 
Percent (Os Leaving Air Heater 
Percent Op Leaving Aur Heater 
Plue4ias Temperature F.) into Air Heater 
Plue+ias Temperature (“F.) out of Air Heater 
Aw Temper nto Auw Heater 

Au Tempers F.) out of Air Heater 

Auw Pressure He) wto Aw Heater 

Aur Pressure out of Air Heater 
Pule4ias Draft He) into Ai Heater 
Pule4iae Draft He) out of Air Heater 
Percent Aw Heater Leakage 

Percent Stack Lone 

Pereent bifieveary 


Milthoo Btu. Liberated in Furnace 
Million Btu. Absorbed by (hl Tubes 
Length of Elements 
COs ia COs, out 


Percent leakage 
COs out 


Percent effieeney lor, Mack lowe + 5°) 
flow for a vacuum distillation unit. 
The tube arrangement is the same 


general layout as shown by Figure 5 
except that the last two tubes in each 
coil are parallel flow. Any number of 
tubes can be paralleled or tube size 
may be increased, 

Figure 7 tube arrangement 
for a thermal cracking still. The oil 
flows through a split coil concentric 


shows 


TABLE 1 


radiation! | 


ing curve indicates satisfactory condi- 
tions for cracking. The split coil 
provides lower pressure drop and satis- 
factory soaking time. 

Figure 8 shows a single coil of the 
staggered concentric reverse flow tube 
layout for a thermal cracking still. 
This tube arrangement provides very 
good thermal cracking conditions but 
has a rather high pressure drop and 


Summary of Operating Data on Deflorez Heaters 


it) 12 13 1s 16 
R. R.Gas R. Gas R. Gas | R.Gas R.Gas KR. Gas) R. Gas 
110 108 118 113 120; 
34 | 38 2.0 35 23 
a7 $0 10.0 90 03 
74 49 53 §.7 40 
1025 1045, 910 
56 10 22 101 100 
855 | 815 «850 755 7 
6.28 55 6.6 52 49 
4.75 4.35 55 3.1 3.0 
22) 24 2.9 | 
wo 14.0 13.0 i3.0 
17.4 16.5 68) 61 64 
772 78.1 | 789 74.6 
84.7 | 80.95) 91.66] 933 | 1020 
65.39) 70.25, 72.50) 73.61) 80.17 
48° as” | 


first furnace is a split staggered flow 
for heating the oil up to a cracking 
temperature, The second furnace is a 
split coil concentric reverse flow for 
soaking. The heating curve of this ar- 
rangement can be held almost any 
shape to provide optimum cracking. 
The two furnace hook-up has the dis- 
advantage of higher first cost per bar- 
rel of gasoline produced as compared 


reverse flow with the oil passing represents somewhat of an extreme with two furnaces each designed as 
through the inside row first to be soaking condition not necessarily re- shown by Figure 7. 

heated up to cracking temperature and — quired. With proper understanding of tube 
then through the second and back row Figure 9 shows a thermal cracking arrangement, flame control for heat 
for “soaking.” The shape of the heat- still equipped with two furnaces, The distribution, refractory cone for better 
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112 Petroleum Refiner—V ol. 29, No. 1 


=== 
R. Gee | R. Ges R.Gas BR. Gas R.Gas| R.Gas Ges R. Gas 
10.4 10.7 12.0 10.2 118 
46 32 20 a1 32 | 1s 
90 100 o4 62 oa 
69 6s 59 43 ‘4 5.8 55 
120 1010 1210 1190 oo 
$21 470 465 465 MS 355 
™ 708 S35 725 
420 6.75, 38 7.75 “4 5.0 
a5 30; 24 55 24 55 3.0 | 40 
156 1565 14.0 16.0 177 2.0 
19.2 95) 198 75) WO) 161 15.5 : 
75.4 765) 752 775 75.1) 770 73.9 795 
0.5 $2.1 56.3 70.0 71.68 73.6 
37.52 42354 450) 44) 59 455 SAS! 
27" 27° 27° 27° 36” | 
- = = =- = — 
| 
Vi Lay 
S1Z 
rece A 
<> 
ON. G 


heat distribution, and highly preheated 
air the de Florez furnace can be de- 
signed for maximum heat absorption 
and maximum efficiency regardless of 
inlet or outlet oil temperatures, for 
any kind of service required. Mainte- 
nance is low because the oil tubes pro- 
tect the refractory walls. Some of these 
de Florez furnaces have been in use 
about 20 years without any mainte- 
nance to refractory walls or top arch. 
Burner throats are the major source 
of repairs and some of the throats are 
over 10 years old without replacing. 
Some thermal cracking furnaces have 
operated as high as 120,000 hours 
without tube replacement attributed 
largely to proper heat distribution and 
tube arrangement. 

The de Florez furnace has some de- 
sirable features worthy of note, Cast 
iron tube sheets are used to support 
the tubes and no expensive alloys are 
used for tube supports. With suspended 
tubes any tube warpage is of no con- 
sequence. When burning fuel oil with 
high ash content the accumulation of 
ash does not plug off any flue gas 
passage or appear to interfere with 
heat transfer. As the ash builds up on 
the tube the furnace temperature in- 
creases enough to obtain the desired 
heat transfer without materially in- 
creasing the flue gas temperatures 


entering the air heater. All tubes may 
be readily observed. Thermocouples 
may be placed at will and hot tubes 
can be Seen with ease, 

The use of the Ljungstrom type air 
heater makes it uneconomical to install 
a convection section as the air heater 
can do a better job cheaper. The air 
heater can be designed to give an effi- 
ciency equivalent to boiler practice if 
desired. The use of highly preheated 
air increases the rate of heat absorp- 
tion by radiation and will decrease 
the number of vil tubes required for 
a definite quantity of heat to be ab- 
sorbed, In some cases where expensive 
alloy tubes are required for sour crude 
operations the reduction in cost of oil 
tubes will offset the cost of an air 
heater, fans, and their drivers. 

The fuel prices of the past few years 
have compelled the installation of air 
heaters or other heat recovery equip- 
ment to reduce fuel costs in order to 
survive in this highly competitive field. 
Table 1 gives some standard every day 
operating data for de Florez furnaces 
as outlined above. 


Iso-Flow Furnaces 
There are, of course, other types of 
cylindrical furnaces than the de Florez 
that must be considered. The Iso-Flow 
furnace of Petro-Chem Development 
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Figure 11. Iso-Flow Furnace. Radiant-Convection Type. 


Figure 12. lso-Flow Furnace, Radiant Type 
with Air Heater, 


Company has some ingenious design 
features. It is the writer's opinion that 
this furnace has its greatest application 
where the mean oil temperature is low. 
There are no reasons, however, why 
the furnace cannot be designed with 
an air heater to give high efficiency 
and in many instances this is done. 

The furnace is popular because it is 
adaptable for small heat duties, is 
cheap to build, requires small ground 
space, has high efficiency for low tem- 
perature stocks without the use of an 
air heater or fans, It fills the needs of 
the smaller furnace field efficiently and 
economically, The writer is only fa- 
miliar and experienced with Iso-Flow 
furnaces up to 50 million Btu. absorp- 
tion per hour and for relatively low 
average temperature of stocks to be 
heated, and shall limit illustrations 
and comments accordingly. 

The original design of the furnace 
consisted of a vertical cylindrical shell 
of light sheet steel, insulated on the 
inside with insulating refractory or 
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Figure 13. Iso-Flow Furnace with Separate Convection Section 


hirebrick. Inside this insulated evlinder 
bettom supported vertical tubes were 
erected adjacent to the wall, burners 
were placed in a refractory well lo 
cated at the bottom of the furnace. and 
the fue gases escaped through a stack 
placed on top of the furnace There 
was suspende d in the top of the furnace 
in alloy or refractory cone to radiate 
heat to the upper part of the tubes and 
to detlect the flue vases around the 
tubes in the upper part of the furnace 
There have been many improvements 
and innevations over the original de 
stun 

Figure 10 illustrates the radiant 
type lso-Flow furnace. The original 
firing well at bottom of furnace has 
been eliminated and this furnace is 
equipped with five burners in the 
bottom of the furnace, The four out 
side burners are so designed as to 
give direction to the fire and distribu 
tion of heat to the tubes. The tubes 
ure supported from the bottom and 
are set in a single row. The bottom of 
the stack is equipped with a draft 
hood somewhat similar to a draft hood 
on a domestic gas furnace. The stack 
is equipped with a circular mono rail 
for tube removal and cleaning pur 
poses. The upper throat of the furnace 


is made of refractory. No supporting 


Figure 14 


structural steel is employed thereby 
making a less costly installation. The 
efficiency of this type of furnace is 
dependent upon the excess air in the 
furnace, average temperature of stock 
inside the tubes and the heat absorp- 
tion rate. This type of furnace is us- 
ually used where low cost of installa- 
tion is required and low priced fuel 
is available. 

Figure 11 illustrates the radiant- 
convection type Iso-Flow furnace. The 
design of the radiant-convection type 
is substantially the same as the radiant 
type except that the radiant cone is 
suspended from a hollow cylinder in- 
serted at the top of the furnace. The 
tubes between the two concentric hol- 
low cylinders are equipped with longi- 
tudinal fins and constitutes the convec- 
tion section. The radiant convection 
types are usually used where fuel 
economy is desirable and low average 
oil temperatures are encountered. The 
fins or extended surface increases the 
heat absorption by the tubes in the 
convection section to substantially that 
of the radiant section and at the same 
time increases the efficiency. With an 
average temperature of approximately 
150° F. of oil in the tubes, the effi- 


ciency of the radiant-convection type 
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Furnace. Bent Tube Type 


Figure 15. Iso-Flow Ec iliary Fired Type. Figure 17. Iso-Flow 


Figure 16. lso-Flow Furnace. Bent Tube Superheater. Figure 18. Iso-Flow Furnace. Radiant Type (I dU) 
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Figure 19, IMlustration of 
Extended Surface tor 
Convection Section 


for a heat absorption rate based on 
8000 to 10.000 
Btu. per square foot per hour is ap 
proximately 70-72 
the gross heating value of the fuel 
Figure 12 Iso-Flow 


furnace of the radiant type equipped 


tube surface only of 
percent based on 
illustrates an 
with an air heater to provide greater 


vreater heat 
foot of 


economy and to obtain 


ibsorption rate per square 
tube surface 

The air heater is of the tubular de- 
sign and is inserted in the stack and 
forms an integral part of the stack 
The stack forms the outer shell of the 
air heater 
the 
action of 


Inasmuch as the air heater 
stack 


gases in 


vertical the chimney 
the the stack 
overcomes the major part of the draft 


is in 
tlue 


loss ol the thie fases passing through 


the air heater and as a result no in 
duced draft fan is required, The forced 
air is supplied by a forced draft fan 
which delivers the air to the air heater 
and the cold air first passes over the 
bottom tube sheet to keep the bottom 
tube sheet as cold as possible and then 
through a circular duct located in the 
center of the air heater to the top of 
the air heater where the air then flows 
counter current to the flue gases pass 
The hot air 


leaving the air heater flows downward 


ing through the air heater 
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through an insulated duct to the wind- 
box located at bottom of furnace. The 
efficiency of this type of furnace can 
be as desired and will depend upon 
the price of fuel. If fuel prices are 
high a large heater can be used and if 


TABLE 2 


Petro-Chem Furnace Design Data for 
Heating Oil-Pheno! Mixture’ 


Surface 
Total Surfa 

Tube 

Insude F ace Diameter il 
Hewgbt of Furna 
Height of Stack 
Total Heght of Furnace and Stack 
Con st \ me 25.24 ft 
Number of Burners 9 
Type of Burners J 


I ath of Coanveetion Seetpor 
ath of Rachant Seetior 27"-41," 

Btu. released per orma LI 
Btu. abeorbed per aq. ft. Radmnt Seetioe 
Btu. sheorbed per eq. ft. Total Surface 4.070 
Flue gas temperature conveetior bet 
gas temperature conveetior thet 
Avr 
Tem Mixture int 

Temperat Mixture 

Furnace 

ait Refining mpe Hows 


fuel prices are low a smaller air 
heater may be used. 

Figures 13 and 14 show designs of 
Iso-Flow furnaces equipped with sepa- 
rate convection surfaces but without 
air heaters. Air heaters can be added 
to furnaces of this design if greater 
efficiency is desired, It is the writer's 
opinion that the more economical ar- 
rangement would be a radiant-convec- 
tion furnace for high average oil tem- 
peratures as shown by Figure 11 
supplemented by air heater instead of 
arrangement of surfaces as shown by 
Figures 13 and 14. Figure 13 illus- 
trates a design of a separate convec- 
tion section where services are such 
that it is unnecessary to internally 
clean the convection section. Figure 14 
illustrates a design of a separate con- 
vection section where services are such 
that the convection section must be 
cleaned internally. 

Figure 15 shows an Iso-Flow econ- 
omizer of the auxiliary fired type 
which may have many possibilities. 
This unique design allows control of 
the temperature of the products heated 
and at the same time effects a fuel 
saving by recovering heat from the 
hot flue gases of existing inefficient 
units, For example, a box type crack- 
ing still having a radiant furnace and 
a down draft convection section may 
be already installed. The charging 
stock to this furnace may be as high 
as 700° F. and a stack temperature 
may be as high as 900 to 1000° F. 
The excess air in the flue gases from 
this furnace may be as high as 75 per- 
cent to 100 percent and there is us- 
ually oxygen in the 
flue gases to supply oxygen for the 
auxiliary fire of the Iso-Flow econo- 
mizer and no added air would be re- 
quired. If more selective cracking, or 
another furnace is desired, 
and there usually is in any refinery. 
the auxiliary fired economizer may be 
justifiable, In fact an air heater on top 
of the separately fired 
could supply hot air to the original 
cracking furnace and as a_ result 
greater capacity and efficiency could 
be effected. This separately fired econ- 


enough excess 


heating 


economizer 


omizer may be a steam boiler as will 
be described later in this paper, There 
may be many applications to this sepa- 
rately fired economizer and each re- 
finery’s problems will be different. 
Figure 16 Iso-Flow 


bent tube parallel flow superheater. 


illustrates an 


This type of superheater is usually 
used for superheating steam where 
fuel total 


heat absorbed is quite low, and where 


economy is not essential. 
first low cost is important. There are 
a large number of furnaces of this 


type and they are used to superheat 
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steam from field boilers which are not 
designed with superheaters. 

Figures 17 and 18 illustrate inverted 
bent tube series and parallel flow 
radiant type Iso-Flow furnaces of low 
capacity where low first cost is para- 
mount and efficiency unimportant. 

Figure 19 illustrates the design of 
the extended convection surface, The 
longitudinal fins are welded to the 
tubes by automatic welding equipment 
and as a result this extended surface 
is not too expensive. The design of 
this extended surface is such that the 
heat absorption per square foot of 
tube surface is approximately the same 
in both the radiant and convection sec- 
tions, Where the average temperature 
of the stock in the tubes does not ex- 
ceed approximately 550° F. and with 
the proper design of radiant and con- 
vection sections it is usually uneco- 
nomical to install an air heater or 
other heat recovery equipment. 


Operating and Design Data 


In verification of the performance 
of an Iso-Flow radiant-convection type 
furnace three tests were made on a 
furnace heating a mixture of Oil- 
Phenol at Sinclair Refining Com- 
pany’s plant at Houston. Table 2 
shows some pertinent design data. 
Table 3 shows a tabulation of the test 
data. It is apparent from the test data 
that the unit did not operate under 
the same conditions as designed which 
is the usual practice for oil refinery 
equipment. The flue gas temperatures 


Figure 20. Iso-Flow 
Furnace. Steam 
Generator. 


i 


were higher leaving the convection 
section than design but the excess air 
was less. The same may be said for 
flue gas temperatures for the convec- 
tion section inlet, Some interesting 


TABLE 3 


Test Data on Petro-Chem Furnace’ for Heating Oil-Pheno!l Mixture 


| Test Ne Test Ne. 2 Test No. 3 
Charge to Furnace B/D 4.950 7,290 6.660 
Temperature Charge in 42 
Temperature Charge out °F 570 556 SAS 
Million Btu. Released Hr 18.6 289 27 
Million Btu. Absorbed per Hour, Convection Section 17 41 a5 
Million Btu. Absorbed per Hour, Radiant Section 12.2 170 4 
Total Btu. Absorbed /Hour 13.9 21,1 19.4 
Percent Effimency Higher Heating Value Basis 74.6 73.1 73.2 
Percent Stack Loss Higher Heating Value Bass 23 25.9 25.6 
Percent Radiation Higher Heating Value Basis (actually determined 24 1.2 
Btu. Absorbed /Sq. Ft. of Convection Surface 683 1,649 1,407 
Btu. Abworbed/Sq. Ft. of Radiant Surface 7,720 10,706 10,386 
Btu. Absorbed Sq. Ft. of Total Surface 3,420 5,189 4.504 
Btu. Absorbed /Sq. Ft. Tube Surface 6,881 10,446 9,851 
Btu. Released per Cu. Ft. Furnace Volume 7,370 14 10,777 
Percent Heat Absorbed Convection Section 12.2 195 17.6 
Percent Heat Absorbed Radiant Seetron S78 
Te artures, 
urnace — Below Convection Section 1,195 1,325 1,002 
Entering Convection Section (2' Below Convection Section 1049 1.312 1,355 
Leaving Convection Secteon nuw 759 793 
one 432 find 
Ambient Air 65 62 wr 
Drafts 
ood a4 23 
Stack 19 16 7 
Furnace 4s 
Flue Gas Analyses: 
Percent COe Entering Convection Section 10.8 10.5 
Pereent Oo Entering Convection Seetion a8 44 2.4 
Percent Leaving Conveetion Section 10.8 99 10.8 
Percent Oo Leaving Convection Section 34 5.2 15 
Kind of Furi Refinery Gas Refinery Gas  Kefinery Gas 
1504 1,563 157 


Btu./Cubie Ft. Fuel Gas 


Sinclair Refining Company, Houston 


January, 1950 
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items of the tests revealed that the 
furnace could be operated at 35 per- 
cent above normal design with an effi- 
ciency of 73 percent based on the 
gross heating value of the fuel, the 
radiation loss was low, the lowest ex- 
cess air during normal operation that 
could be obtained was approximately 
15 percent in the furnace and 22 per- 
cent leaving convection section indi- 
cating a better burner desirable, fur- 
nace temperatures were higher than 
expected, control of outlet oil-phenol 
mixiure temperatures easily accom- 
plished, and very uniform with split 
coil flow, and no operating difficulties. 


Boiler Design 


The application of the cylindrical 
furnace to a steam boiler is another 
variation of the Iso-Flow design. One 
evlindrical furnace boiler has been in 
operation for several years and con- 
sists of a horizontal drum located 
above the furnace into which the fur- 
nace tubes deliver the water-steam mix- 
ture and is quite similar to a conven- 
tional boiler design. The furnace tubes 
are supplied with water by outside 
downcomers from the boiler drum. It 
is understood that this boiler operates 
satisfactorily well above design ca- 
pacity. 

Figure 20 illustrates a new and 
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novel boiler design which includes a 
vertical steam drum instead of the 
conventional horizontal drum. The 
steam and water mixture from the 
fired boiler tubes enter the vertical 
drum horizontally where it is given a 
rotary motion by baffling for the sepa- 
ration of water from the steam. The 
steam liberating surface is therefore 
a hollow cylinder of water in the ver- 
tical plane around the circumference 
of the drum and the boiler drum is a 
vertical centrifugal separator which 
offers many possibilities, 

There are four of these boilers in 
operation. The boilers are designed 
for 400 psig. working pressure and 
40,000 to 50,000 pounds of steam per 
hour each, The boiler is bottom sup- 
ported by the boiler tubes. The circu- 
lating return or downcomer is located 
in the furnace and is insulated to pre- 
vent it from becoming a riser, Boiler 
water circulation should be more uni- 
form than in the conventional boiler 
as each boiler tube passes through the 
furnace proper and then through the 
fin type convection section The bot- 
tom end of the drum is sur- 
rounded by flue gases and does not 
require The 
single pass boiler, has low draft drop 
and in fact the furnace is a part of the 
stack 

This type of boiler is not readily 
adapted for a superheater and where 


steam 


insulation boiler is a 


superheat is required a separately fired 
superheater is The Iso-Flow 
boiler could readily be installed as an 
economizer as illustrated in Figure 15. 
The fuel for the immediate future will 
probably be oil and or gas but this 
type of boiler could be readily adapted 
to solid fuel The Iso-Flow 
boiler may have rather extensive ap- 
plications where fuel oil and gas are 


used 


hring 


the prevailing fuels and where out- 
door installations are desired 


Helical Coil Furnaces 


The Helical coil furnace has many 
applic ations from a domestic hot water 
heater to heating up oil stocks where 
the heat absorption may be as high as 
20 million Btu. per hour. Furnaces of 
this type are used where there is little 
or neo likelihood ot coking up or of 
being plugged. One application for 
the Helical coil is heating up asphalt 


for tank car loading when it is neces- 
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Figure 21. Iso-Flow Furnace. Radiant-Convec- 
tion Type. Two Flow Helical Coil. 


sary to load hot asphalt into insulated 
cars so that asphalt may be taken di- 
rectly from the cars at point of deliv- 
ery without heating. Hot asphalt may 
be transported as much as 1000 miles 
without cooling off to the extent that 
it will have to be heated for unloading 
at point of destination. Another appli- 
cation of the Helical coil is the heat- 
ing up of a mixture of propane and 
asphalt ‘at a propane deasphalting 
plant. Small steam superheating Heli- 
cal coil furnaces are frequently used. 

The Helical coil furnace is normally 
only used where part time operations 
are required, where fuel is cheap, and 
low first cost is desired, It is needless 
to say that the Helical coil furnace is 
cheap to build, For refinery use the 
coils are held apart by welded spacer 
bars about two inches long uniformly 


spaced for supporting the tubes one 
upon the other. Figure 21 illustrates 
the design and application of a Heli- 
cal coil in a furnace, 

The Helical coil has the disadvan- 
tages of inefficiency and probability 
of plugging up. On the other hand it 
has the advantages of cheapness and 
ease and speed of removal and replace- 
ment of heating surface. The draft 
hood is easily removed and then the 
entire coil can be replaced as a unit. 


Miscellaneous Cylindrical 
Furnaces 


Several cylindrical furnaces have 
been successfully used to burn obnox- 
ious gases and to evaporate foul wa- 
ters. Horizontally fired gas burners 
are installed at the base of the cylin- 
der and the foul water is sprayed into 
the top of the furnace. The same ar- 
rangement is used to completely burn 
up obnoxious gases. In one instance a 
vertical storage tank was converted 
into a flambeau by lining the tank 
with refractory and locating the burn- 
ers around the base of the tank. 


Summary 


The cylindrical furnace has a defi- 
nite place in the oil industry. There 
appears to be no heating task in an oil 
refinery where a cylindrical furnace 
cannot be readily adapted. Its funda- 
mental concept provides for more uni- 
form heat distribution and absorption. 
In an all radiant cylindrical furnace 
the coldest tube absorbs more heat 
than the hottest tube and the furnace 
adjusts itself with each tube absorb- 
ing its aliquot portion of heat in pro- 
portion to the fourth power of the 
absolute temperature difference be- 
tween the flame and the tube. It can 
be designed for substantially any duty 
and efficiency. Each type of cylindri- 
cal furnace described here has its 
place. It is the writer's opinion that the 
evlindrical furnace is the best when 
designed with proper understanding 
and this paper is dedicated to this 
proper understanding. 
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A DISCUSSION of fundamental operating 


ond 
ams in the liquid phase of hydrogenation is contained in Part 
M! and requirements on coal solvents and the suitability of 


PART ll 


PRIMARY HYDROGENATION 


IN THE LIQUID PHASE 


PETER W. SHERWOOD 
Koppers C 


\\ HEN coal, tars, or sy are heated 


to temperatures above 750° F., a break- 
down of the molecular struc be occurs 
and considerable quantities of hydro- 
gen and volatile oils are liberated. As 
a result the residual carbonaceous mat- 
ter has a higher carbon/hydrogen ratio 
than the starting material. 

The exact mechanism by which this 
breakdown occurs is far from being 
clearly understood. In broad outline. 
the primary products of the carboniza- 
tion processes are believed to be highly 
unsaturated fragments of the original 
molecules. which exhibit a strong 
tendency to repolymerize immediately 
under the drastic conditions of tem- 
perature at which they are formed. 
The presence of hydrogen at a suffi- 
ciently high partial pressure tends to 
minimize the secondary reaction by 
saturating the breakdown products al- 
most as soon as they are formed. 

Under hydrogenative conditions 
there are thus two simultaneous and 
opposing tendencies: Polymerization 
and hydrogenation of the reactive com- 
ponents of the system, The objective 
of proper hydrogenation technique is 
to minimize the polymerization tend- 
ency toward the formation of the 
highly condensed aromatic compounds 
(“asphalts” and benzene-insoluble 
compounds), which are exceedingly 
stable and refractory to further proc- 
essing, and thus represent a yield loss 
At the same time, primary aromatics 
are to be hydrogenated and rendered 
into a form more amenable to splitting 
reactions. There are only two ways in 
which the formation of asphalts can 
be reduced at the temperatures of op- 
eration which are common to low- 
temperature carbonization and to pri- 
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mary hydrogenation (750-900° F.). 
These approaches are an increase in 
the partial pressure of hydrogen and 
the addition of hydrogenation cata- 
lysts. Both methods have the same 
fundamental aim: to favor the hydro- 
genation reaction over secondary con- 
densations and polymerizations, and to 
promote the speed of hydrogenation 
of extant highly aromatic asphalts to 
more naphthenic compounds which are 
less refractory to the desired splitting 
reactions, 

It is self-evident that primary hydro- 
genation products which have been 
produced in the liquid phase constitute 
in themselves raw materials for further 
breakdown and hydrogenation reac- 
tions as long as they are exposed to 
the drastic liquefaction conditions. It 
might therefore be expected that a 
progressive breakdown of the molecu- 
lar structure will occur and eventually 
nothing but gasoline and hydrocarbon 
gases (plus unconvertible residue) will 
leave the liquid phase. Such a mode 
of operation is possible but undesira- 
ble. The gasoline produced in the liq- 
uid phase has poor engine perform- 
ance characteristics. It is furthermore 
produced with the simultaneous for- 
mation of large amounts of L.P. gases 
and methane which are an economic 
waste and consume large amounts of 
costly hydrogen uselessly. 

In actual practice, it is therefore 
necessary to limit the formation of 
gasoline and gas in the liquid phase to 
the economically irreducible minimum 
and to concentrate on the production 
of middle oils which can be processed 
more feasibly under the more ade- 
quately controllable catalytic condi- 
tions of the vapor phase. Roughly 


Figure | 


stated, the liquid phase (in the case of 
coal hydrogenation) starts with a raw 
material of molecular weight generally 
exceeding 1000, The heavy oil pro- 
duced and retained in the h.o.1.d." has 
a molecular weight of about 400 while 
the middle oil which is the main prod- 
uct leaving the liquid phase averages 
180, The vapor phase reduces this last- 
named material to gasoline with an 
average molecular weight of 100° 

The preferential production of mid- 
dle oil is brought about by reducing 
the conversion per pass and recycling 
the heavy oil together with a portion 
of the asphaltene matter, after the 
middle oil has been topped off. In this 
way, middle oil is exposed to the dras- 
tic conditions of the liquid phase for 
only a limited period. An additional 
saving feature is the increasing ther- 
mal stability of oils as the molecular 
weight decreases. 


Solvents for Coal 

According to Erasmus,’ coal is a 
polymer consisting primarily of rela 
tively small aromatic units of about 
10 carbons each, some of which are 
linked through aliphatic. and some 
through aromatic-ether-oxygen bonds. 

This highly complicated substance 
has resisted a}l attempts to dissolution 
without molecular breakdown. It has, 
however, been possible to bring about 
the dissolution of the greater (organic) 
portion of coal at elevated tempera- 
tures using certain solvents which are 
capable of giving up hydrogen to the 
solute. 

The subject of solvation of coal has 
been discussed in considerable detail 
by Kiebler.* It is here only necessary 
to state some of the highlights which 
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have bearing on the industrial hydro- 
genation of coal and oils. 

Probably the most important work 
on the solvation of coal is due to Pott 
and Broche’ who found that a mixture 
of tetralin, phenol, and naphthalene 
in a weight ratio of 2:1:2 was the 
most satisfactory for bitumi- 
nous coal, A plant was constructed by 
Ruhrol at Bottrop-Welheim, Germany, 
which was intended for operation by 
the Pott-Broche Process. The origina! 
intention was to operate the extraction 
at 770° F. and 100-150 atmospheres 
(the vapor pressure of the solvent at 
this temperature), followed by filtra- 
tion of the product. The filtrate was 
to be subjected to further hydrogena- 
tion for the eventual production of 
gasoline, In this way it was hoped to 
avoid the residue processing which is 
even today still the weak spot in the 
entire process of coal hydrogenation 
(see below). The process, as originally 
planned, never reached industrial ma- 
turity. Difficulties encountered in the 
filtration were great, and the hydro- 
genation of the extract presented out- 
standing difficulties, Instead, the proc- 
ess was called upon for the production 
of a high-grade electrode coke by the 
carbonization of the filtrate. More will 
be said about this below. Ruhrol’s 
gasoline production was eventually 


solvent 


based on the operation of a normal 
10,300 psi. liquid phase with standard 
residue processing methods 

It was, however, found at Ruhrol. 
that a middle oil obtained by the hy- 
drogenation of pite h could be success 
fully substituted for the expensive syn 
thetic Pott-Broche described 
above 

According to Orchin and Storch, the 
Pott Bro he 
mild 
of carbon-to-oxy gen 


solvent 


solvation by the proc 

hy drogenoly sis 
linkages by the 
hydro 
dissociation of 
the coal or primary products from the 
coal due to hydrogen bonding of the 
hydroxylated solvent, The liquefaction 
of coal in the presence of high pres- 


ess involves a 


hydrogen available from the 


aromatic solvent and 


sure hydrogen proceeds equally well 
with an 
compound, but best results are achieved 
with hydroxyl 
group attac hed to an aromatic ring. 


aromatic or hydroaromatic 


vehicles containing a 


In proof of their statement, Orchin 
and Storch that other 
solvents 
droxynaphthalene) satisfying these re 
quirements gave liquefaction vields of 
80 percent and are thus equivalent to 
the solvating power of the Pott-Broche 
mixture 


demonstrated 
(e.g... 


As is seen also, the demands on the 
solvent in the presence of high-pres- 
sure hydrogen are less stringent. (er- 
tainly the oils produced in the course 
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of hydrogenation are sufficiently phe- 
nolic and aromatic to act as satis- 
factory solvents. These oils are the 
vehicles for hydrogenation processes 
ranging from extractive hydrogenation 
(for the production of primary bitu- 
men free of ash) to gasoline synthesis 
at high pressures. 

Other more generalized theories 
have been proposed. According to Per- 
tierra,” the dissolving power of a coal 
solvent is approximately proportional 
to its internal pressure, Dyakova* finds 
that by operating with coal tar, fuel 
oil, tetralin, etc., in the presence of 
20-40 atmospheres hydrogen and at 
710-800° F. good solvation of coal 
and simultaneous decomposition can 
be attained, Up to 40 percent of the 
starting material is reported to be 
converted to a product boiling in the 
gasoline range. 

A proper solvent for liquid-phase 
hydrogenation has one other important 
property—the ability to act as a good 
solvent for hydrogen. It has become 
quite evident that the hydrogenation 
of coal takes place at the interface be- 
tween the coal and the oil in which it 
is suspended and only to a much lesser 
extent between the coal and the gas- 
eous phase, Three important variables 
affect the solubility of hydrogen in a 
solvent: 1) Temperature—unlike most 
other gases, hydrogen becomes more 
soluble in hydrocarbon oils as the 
temperature is raised. This character- 
istic is of prime significance to the 
Pressure Ipatieff and 
Levin" find that the solubility of hy- 
drogen in hydrocarbons obeys Henry's 
law at low pressures, but that the solu- 
bility coefficient increases with in- 
creasing pressure at high hydrogen 
3) Hydrogen is more solu- 
ble in a hydrogen-rich than in a hydro- 
gen-poor oil (Figure 1). This means 
that conditions for liquid-phase hydro- 
genation more favorable as 
the reaction progresses and the oils 
become more naphthenic. 
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Suitability of Various Raw Materials 
lor Hydrogenation 

A vast variety of carbonaceous ma- 
terials is capable of being upgraded to 
oils of molecular weight and 
higher hydrogen content by high-pres- 
hydrogenation. This 
mean, however, that all raw materials 
can be subjected to the process with 
equal ease and with similar degree of 
success. Conditions in the liquid phase 
must be adapted to the nature of the 
raw material and to its amenability to 
hydrogenation. 

Among the main classes which may 
be looked upon as hydrogenation raw 
materials of primary importance, the 
ease of hydrogenation decreases in the 
order: Petroleum residues, tars. young 


lower 


sure does not 


coals (brown toals and lignites), bi- 
tuminous coals and pitches, 

One of the largest single cost items 
in high-pressure hydrogenation is.com- 
pressed hydrogen which accounts for 
some 40 percent of the total cost of coal 
hydrogenation. It is, therefore, clear 
that, from a processing cost point of 
view, the conversion of raw materials 
which already have a comparatively 
high hydrogen/carbon ratio is most 
favorable. At the same time, it is seen 
from the above enumeration, that such 
materials are, in general most readily 
processed. The picture is particularly 
favorable in the hydrogenation of 
low-temperature carbonization tar and 
petroleum residues which can be con- 
verted wholly to oil-soluble, asphalt- 
free products which are practically 
completely devoid of ash. Residue 
processing is therefore a minor item 
when such oils constitute the feed stock, 
and another major cost factor is 
avoided. On the other side of the 
ledger, there is the fact that petroleum 
oils and tars are not available in suffi- 
cient supply to be considered an ade- 
quate basis for a truly large-scale syn- 
thetic oil industry, As has been pointed 
out previously, such a large-scale effort 
will have to be based predominantly 
on coal. 

Thus, while the hydrogenation of 
petroleum residues and tars is of great 
potential significance, it must be 
looked upon, both economically and 
technically, as a special case of the 
more difficult hydrogenation of coals 
which will be dealt with here in 
greater detail. 

In evaluating the amenability of 
raw materials for high-pressure hydro- 
genation, four major results must be 
the percent- 
age of moisture- and ash-free coal con- 
verted to liquid and gaseous products. 
This should be as great as possible. 
bh) Space Performance—the weight of 
desired end product (e.g.. gasoline plus 
middle oil plus heavy oil) expressed 
in pounds per cubic foot reaction space 
and hour, This quantity is an analogue 
of “space-time yield” factors employed 
in other catalytic and 
should, of course. be high. ec) Asphalt 
content of heavy (recycle) oil.—This 
quantity is low in the case of highly 
suitable raw materials. By definition, 
asphalt is the amount of organic ma- 
terial which is soluble in benzene but 
insoluble in a 60-90° C. petroleum 
ether. d) Gas Formation—This char- 
acteristic, which should be low, is a 
measure of the amount of undesired 
light formed, It may be ex- 
pressed as a fraction of the total 
charge or, commonly, as the 
ratio of the C-content of the gases to 
the C-content of certain products (us- 
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ually middle oil, gasoline, 
plus gas). In American 
practice L.P. gases (pro- 
pane and butane) must be 
looked upon as an eco- 
nomic loss and they must 
be included in the amount 
of total gas formed. 

The effect of various 
characteristics of the raw 
materials on these perform- 
ance factors has been eval- 
uated. The effect of ulti- 
mate analysis has been 
discussed by Sherwood"? on 
the basis of data obtained 
at German plants. The car- 
bon content of a coal has 
the controlling influence on 
its behavior during hydro- 
genation. Under similar op- 
erating conditions, an in- 
crease in carbon content of 
the coal means an increase 
in gas formation and asphalt, and a 
decrease in space performance. The 
effect of carbon content on percent 
conversion is less clearly defined. 

Certain correlations can also be ob- 
tained for oxygen content, degree of 
coalification, volatile matter, carboni- 
zation tar yield, and the presence of 
certain catalytic elements such as chlo- 
rine, sulfur and iron, In general, the 
following properties of coal are fa- 
vorable for hydrogenation: 


Low Values for High Values for 
C-content of amf. t coal Available Htt 
O-content Volatile components 
Degree of coalification Carbonization tar yield 


Ash Kitumen 
Alkalinity Catalytic elements 
cao iron 

Alkalies sulfur 


famf. means ash- and moisture-free 

tt “Available” hydrogen is the amount of 
hydrogen in the amf coal minus (4% of Its 
oxygen content plus 3/14 of its nitregen con- 
tent) 


In this connection, it must be under- 
stood that the interrelation of these 
various factors is important and that 
no one factor may be looked upon as 
a criterion in the absence of the others. 
These rules apply only for first evalu- 
ations. At the present state of knowl- 
edge, it is stil! essentially necessary to 
test hydrogenation raw materials em- 
pirically before selecting the most 
suitable conditions for their hydro- 
genation. 

A large number of American coals 
have been tested for their hydrogena- 
bility by workers at the U, S. Bureau 
of Mines."' The experiments were car- 
ried out in the laboratory and con- 
clusions to industrial hydrogenability 
of these coals must be drawn with cau- 
tion. The work confirms the general 
rules outlined above. The important 
effect of carbon content on the suita- 
bility of coals for hydrogenation has 


January, 1950 


High-Pressure Coal Hydrogenation Halls. 


also been determined in the case of 
British coals."* 

In a series of interesting autoclave 
experiments, Storch and coworkers** 
have hydrogenated the petrographic 
components of coal individually and 
find that they exhibit very clearly de- 
fined differences in the ease with which 
they can be subjected to hydrogena- 
tion. As defined by Thiessen,’ coal is 
composed essentially of three classes 
of petrographic components which can 
be separated mechanically under the 
microscope: anthraxylon (vitrain), at- 
tritus, and fusain (for a definition of 
these terms, the reader is referred to 
Thiessen’s publication or to any stand- 
ard text on the chemistry of coal). 

According to Storch, all common 
constitutents of low- or intermediate- 
rank coals, except fusain and opaque 
attritus, are liquefied almost com- 
pletely, with little or no residue. Fu- 
sain and opaque attritus contain about 
75 to 95 percent and 20 to 60 percent 
resistant matter, respectively, In the 
case of opaque attritus, the degree of 
liquefaction was found to be roughly 
proportional to the degree of opacity. 
A quantitative measure for the amount 
of residue to be expected from any 
particular sample of fusain or attritus 
has not been developed so far. 

The combination of ultimate and 
proximate coal analysis and _petro- 
graphic composition yield a good pri- 
mary clue for the evaluation of the 
amenability of any selected coal to 
hydrogenation. None of the rules de- 
veloped to date is, however, free of 
striking exceptions and care must be 
used in applying them. 

In the hydrogenation of oils other 
than highly aromatic tars and pitches 
the conversion to benzene-soluble com- 
pounds is essentially complete and the 
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presence of asphalts in the heavy oil 
is very low. The two characteristics 
which define the ease of hydrogenation 
are therefore the amount of gas forma- 
tion and the space performance. Both 
of these factors are dependent on 
the hydrogen content and degree of 
aromaticity of the starting material. 
Highly aromatic stocks, low in hydro- 
gen, such as coke oven tar and crack- 
ing residuum oils exhibit higher gas 
formation losses and require more 
reaction space than low temperature 
carbonization tars and topped virgin 
petroleum stocks. 

The hydrogenation of some high- 
temperature tars and especially of 
highly aromatic pitches requires drastic 
conditions, Asphalt and gas formation 
are high in this special case, Such ma- 
terials have been processed at 10,300 
psi. at several plants. 


Catalysts for the Liquid Phase 

By definition, the principal products 
of liquid-phase coal hydrogenation are 
in order of decreasing molecular 
weight: Benzene-insoluble matter, as- 
phalts (petroleum-ether insoluble com- 
pounds), heavy oil boiling above 635° 
F.. middle oils in the boiling range 
300-635° F., gasoline and hydrocarbon 
gases, The benzene-insoluble compo- 
nents (solids) and asphalts present 
in the heavy-oil let-down constitute 
largely a yield loss and a nuisance. 
Only very little of these reaction ma- 
terials can be upgraded by recycling 
to the liquid phase. They merely take 
up valuable reaction space and present 
problems of deposition on the catalyst 
and walls of the liquid-phase convert- 
ers. They must therefore be removed 
by an expensive residue processing 
operation, whose cost varies directly 
with the amount of these high-molecu- 
lar compounds present in the heavy 
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oil and which may become well-nigh 
inoperable in the presence of excessive 
amounts of asphalts, 


The primary function of the liquid- 
phase catalyst is to minimize asphalt 
‘and organic solids in the hydrogena- 
tion product. Its essential function is 
to promote the hydrogenation of these 
compounds in order to render them in 
a thermally less stable form, and to 
bring about the immediate hydrogena- 
tion of those unsaturated molecular 
fragments from the splitting reaction 
which may have a tendency to recon- 
dense into high-moiecular compounds 
The role of the liquid-phase catalyst 
in the splitting reactions is secondary ; 
it is important only that the effect on 
reactions of this type is not adversely 
high. a property which would lead to 
the formation of excessive amounts of 
hydrocarbon gases 


The reaction time in the liquid phase 
is largely determined by the time re- 
quired to reduce the asphalt and solids 
content to tolerable levels. By promot- 
ing the hydrogenation and consequent 
breakdown of these classes of com- 
pounds, an effective liquid-phase cata- 
lyst reduces the required reaction time 
and is thus able to save valuable reac- 
tion space An important secondary 
effect of this is the reduction of gas 
formation because the primary break- 
down products of the liquefaction 
(heavy oil, middle oil, and 
gasoline) are exposed to the drastic 
splitting conditions for a compara- 
tively short time only 


To define 


process 


criteria for a satisfactory 
liquid-phase catalyst, the 1. G. Farben 
central research laboratories at Lud- 
wigshafen defined the following per- 
formance limits as being industrially 
still tolerable."” With small variations. 
these criteria may 

versally applicable: 


be considered uni- 


1) Conversion (dec: 

insoluble organic solids) 

For brown coal 
Complete 

For 


percent 


ease in benzene 


andl ligemte 


biturninous coal 


Asphalt in the reeyele oil 


exceed 10 percent. The rat f 
asphalt t total solids entering 
the carbonization furnace (ct 
Residue Processing) must not 
excee ( therwise pera 
thor i furnace hecomes 
tiny rote 
All of the newly ed asphalt 
must be removable by the res 
lue processing operatiwr 
(3) Gas formation: | brow! al 
and lignite not to excee al 
proximately 20 percer i the 
total moddle plus gasclone 
plus gas mies durmge the 
reactor 
For bitummous coal: not 1 ex 
ceed approximate) percent 
on the same basis 


(4) Space Performance 
yield) 
The following minimum values 


(Space-time 


are expected for coal hydro- 
genation 
At 4400 psi: 9.4-15.6 pounds 
per cubic foot per hour 
At 10,300 psi.: 15.6 pounds 


per cubic foot per hour 

(These figures apply when gaso- 
line and middle oil are the de- 
sired end products of the liquid 
phase. Operation for the pri 
mary production of heavy oil 
calls for higher throughput and 
space performance.) 


It should be noted that these criteria 
apply to hydrogenation in a small con- 
tinuous plant employed for the study 
of hydrogenation conditions for vari- 
ous coals and raw materials. On a 
large scale, conversion is generally 
somewhat lower than here indicated 
for reasons not entirely clear but prob- 
ably connected with the relatively 
smaller surface effect of the large- 
scale converter walls. 


As has already been pointed out 
above, almost the entire periodic table 
has been patented for catalytic use in 
the liquid phase. It will serve no use- 
ful purpose to go into details of the 
real and alleged performance data 
which have been reported for a great 
many materials. Certain catalytic com- 
binations have been worked out for in- 
dustrial usage both in England and 
Germany, These catalysts have been in 
actual operation for a number of 
years and are also intended for the 
early work at the new coai hydrogena- 
tion demonstration plant of the U. S. 
Bureau of Mines. 


The following catalytic combina- 
tions have attained industrially suc- 
cessful status :' 


a) For bituminous coal at 4400 psi.: 
tin oxalate and ammonium chloride. 
When this catalyst is employed, soda 
ash neutralization is necessary follow- 
ing the hot catchpot in order to avoid 
corrosion which is significant in the 
180-600° temperature range. The 
soda ash is generally introduced in 20 
percent excess in the form of an oil 
suspension, 

Typical concentration: .06 percent 
tin oxalate, 1.15 percent ammonium 
chloride (based on hvdrogenation 
coal 

b) Bituminous coal at 10,300 psi.: 
At the higher pressure the equilib- 


rium: (aromatics) — H (hvydro- 
aromatics) is displaced toward the 
right. Therefore, higher temperatures 


can be employed before coking, excess 
asphalt, ete As a result of 
the permissible temperatures 
and the more strongly hydrogenating 
conditions, it becomes possible to use 
a cheaper and 


appear 
higher 


less active catalyst. 


Most customary under these conditions 


are iron catalysts, one important cat- 
alytic combination being Bayer mass 
+ iron sulfate + sodium sulfide 
(Bayer mass is an iron-rich residue 
of bauxite refining obtained in the 
aluminum industry). 

Typical concentration: 2 percent 
Bayer mass, 1.3 percent iron sulfate, 
.33 percent sodium sulfide (based on 
hydrogenation coal). 

c) Lignites and brown coals are 
generally more amenable to hydro- 
genation. Even at 4400 psi., it is pos- 
sible to use iron oxides successfully, 
often with the addition of sulfur or 
sodium sulfide. 

Typical concentration: 6 percent 
iron oxide, 1.2 percent sulfur (based 
on hydrogenation coal). 

d) Tars and oils are preferably cat- 
alyzed with iron sulfate and caustic 
soda on a carrier such as grude (an 
activated lignite semi-coke obtained as 
an undesired by-product in some types 
of gasification processes). 

Typical concentration: .5-1 percent 
catalyst (based on make-up oil). Cat- 
alyst contains 5 percent ferrous sul- 
fate and caustic soda in equivalent 
amounts. 

The only other liquid-phase cat- 
alysts which show industrial promise 
are molybdenum in various forms for 
use with lignites and iodine for the 
hydrogenation of bituminous coal. 


Carrier for Metal Base 

It should be noted that catalyst con- 
centration in the liquid phase is very 
dilute and that catalytic control under 
such conditions cannot be as complete 
as is possible over a fixed-bed catalyst. 
In order to assure satisfactory distribu- 
tion of the catalyst throughout the re- 
actor and to minimize its natural ten- 
dency toward settling out of the re- 
action phase, it is often necessary to 
provide a carrier for the metal base. 
In the case of coal, the solid compo- 
nents (ash and benzene-insoluble) of 
the raw material act as a natural car- 
rier, but in the case of tars and oils 
an external carrier must be provided. 
Aside from “grude”™ which has already 
been mentioned, a number of other 
carriers such as floridin and hydro- 
genation residue (from coal operation) 
can be used effectively. Under suitable 
economic conditions, it is possible to 
hydrogenate coal and tar simultane- 
ously, permitting the coal to act as 
catalyst carrier for the hydrogenation 
of both raw materials. 

Aside from the demand for a favor- 
able or neutral catalytic effect of the 
carrier, there are certain mechanical 
requirements which must be met by 
catalysts and catalyst carriers for the 
liquid phase. Of particular importance 
is the specific gravity of the material 
which should not exceed 2.0 to prevent 
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a tendency toward settling from the re- 

action slurry, The material should not 
have a tendency to deposit on the 
walls of converters or to cause en- 
crustations in the preheaters and re- 
generators. 

In the liquefaction of bituminous 
coals, an alkaline liquid phase has a 
definitely undesirable effect on the 
asphalt conversion. In brown coals, 
alkalinity is actually desirable. 

It has therefore become customary 
to neutralize bituminous coals with 
alkaline ash before introduction into 
the liquid phase. The neutralization is 
generally carried out with sulfuric 
acid, whereby the final sulfuric acid 
concentration must be carefully con- 
trolled lest it promote a tendency to- 
ward polymerization which exceeds 
the beneficial effect on asphalt con- 
version. This polymerization-promot- 
ing tendency of sulfuric acid is also 
the reason why acidic tars and oils 
must be carefully neutralized before 
hydrogenation in the presence of iron 
sulfate catalyst. 

It has been found that chlorine is 
an effective promoter toward the re- 
duction of asphalt content in bitumi- 
nous coal liquefaction. Under condi- 
tions where the use of chlorine is felt 
to be desirable (see above), this ele- 
ment is generally added in the form 
of ammonium chloride to avoid the 
occurrence of serious corrosion diffi- 
culties (note that elemental chlorine 
would be immediately reduced to hy- 
drogen chloride under the conditions 
of hydrogenation—just as iron sulfate 
is immediately converted to the sul- 
fide). 

Sulfur is sometimes used as an aux- 
iliary catalyst to improve the asphalt 
reduction. In at least one plant (Wes- 
seling) elemental sulfur has had to 
be added to the brown coal paste for 
mechanical reasons: to prevent undue 
swelling of the coal when heated, a 
tendency which had caused plugging 
and operating troubles in the pre- 
heater. 

Sodium sulfide has been found to 
exert a favorable effect on the gas for- 
mation. It exhibits some of the favor- 
able effects of sulfur and can also be 
used to advantage for the neutraliza- 
tion of acidic coals. 


Effect of Coal Pretreatment on 
Hydrogenation Characteristics 

Since coals of high carbon content 
exhibit low hydrogenation amenabil- 
ity, attempts were made in German 
hydrogenation laboratories to influ- 
ence liquefaction characteristics by 
reducing the carbon content of the raw 
material. 

Mild oxidation of a bituminous coal 
by the action of air at 400° F. reduced 
the carbon content from 88.2 to 84.2 
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percent. At the same time, the oxygen 
content of the material increased. 
Asphalt conversion, splitting, and gas 
formation under hydrogenative condi- 
tions were improved somewhat.'® More 
drastic oxidative treatment, however, 
resulted in an actual deterioration of 
the hydrogenation amenability of the 
coal. 

The effect of mild chlorination was 
also slightly favorable while drastic 
chlorination of the coal resulted in in- 
ferior hydrogenation performance. 

These chemical pretreatment meth- 
ods are not sufficiently favorable to 
promise any future industrial applica- 
tion. Work carried on along these lines 
may, however, add to our understand- 
ing of the reaction mechanisms in- 
volved in the high pressure hydro- 
genation process. 

Whenever possible, coals should be 
deashed as completely as may be eco- 
nomically feasible before submitting 
them to liquid-phase hydrogenation. 
The cost of residue processing in coal 
hydrogenation is appreciable in any 
case and rises almost in exact propor- 
tion to the ash content of the starting 
material, Removal of the bulk of the 
ash by beneficiation is therefore pref- 
erable to permitting the ash to reach 
the carbonization furnaces, In this con- 
nection it should be noted that certain 
variants of the hydrogenation process 
are carried out for the precise pur- 
pose of obtaining a product com- 
pletely free of ash, an objective which 
cannot be reached by beneficiation. 
Processes of this type yield a specialty 
product and will be discussed below. 

The coal size entering the liquid 
phase is dictated almost entirely by 
mechanical considerations. It should 
be small enough to permit adequate 
pumping but should not be so small 
that the viscosity of the paste is raised 
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excessively or that the cost of grind- 
ing becomes too great, In European 
practice, the coal is generally ground 
to approximately 80 percent through 
65 mesh (Tyler scale). s 

Since the coal is generally groun 
together with the pasting oil, the prés- 
ence of moisture may lead to the for- 
mation of emulsions. Generally, a wa- 
ter content of the paste below 6 per- 
cent is considered desirable to avoid 
these difficulties.” By proper design 
and operation of the milling equip- 
ment. it may, however, be possible to 
carry out the drying and grinding op- 
erations simultaneously. Such a design 
feature has been incorporated in the 
U.S. Bureau of Mines plant at Louisi- 
ana, Mo."* Results on its operation 
have not yet been made public. 
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Texaco Opens 
New Plant on 
Eastern Seaboard 


, , atmospheric and vacuum crude pipe 
tal vei hing unit me molete It proves 24,000 barrel still, designed to process 40,000 barrels 
yas oils per doy With the completion of this new unit Bl Texas Company will of crude oil per calendar day; a fluid 
cracking ene rent geographic areas catalytic cracking unit, rated at about 
j 25,000 barrels per day; a thermal re- 
: 7 Texas Company's new refinery refineries in the United States which forming unit, of 10,000 barrels per day 
; the Eagle Point Works, located at West has been built completely “from scratch.” capacity; a catalytic polymerization unit; 
H vie N. J., has a rated capacity of 40,000 It was laid out so that the rated thru a furfural refining unit of The Texas ‘ 
$ barrels of crude oil per calendar day put can be multiplied five times, if future Company's own design, which will pro- 
i Actual operations are expected to exceed = product demand requires such expan cess high-grade diesel and furnace oils; 
: this figure sion a Linde treating unit for processing 
| Fagle Point is one of the few oil The present facilities include An gasoline components and furnace oil; 
VEW OPPRATING UNITS~At et ht us the furfural unit—a Texaco-developed process that removes impurities from 
rh which chanees heavy nephthe. Cel con 
Vt the far left is t ital ytic polymerization unit using charge-stock gases from the 
hbliending stock for motor fuels 
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{cross the Delaware River from the Philads Iphia Navy Yard, a new oi re finer has beer 


to prowtde high octane gasoline s and he ating otls to the Eastern Seaboard 


a steam and electric power generating crude will be brought im by tanker million is being spent on refineries in 
plant, consisting of three 275,000-pounds Finished products will be shipped by this area. When this program is com- 
per-hour steam boilers, generating steam water, truck, and rail pleted, the industry will be able to pro 
at 900 pounds, and two 7500-kw. turbo The refinery has been designed to cess nearly a million barrels of oil per 
generators, plus necessary water treat process motor gasolines, diesel and fur day, an increase of more than 25 per 
ing facilities nace fuels. Under present plans it will cent over 1946 

The new refinery is located on the Ot process lubricating oils Growing demands for oil products 
Delaware River at Westville, N. J., At present the company plans to em along Fast Coast brought about this 25 


eight miles southwest of Camden, di ploy about 600 workers. Of these, about percent increase in East Coast refining 


rectly across the river from the Phila 125 are highly skilled technicians trans capacity. The oil industry will employ 
delphia Navy Yard. The site covers 1600 ferred from other refineries more than 21,000 workers in the area 
2% miles of deep-water The area from Jersey City to Wilming- between Jersey City and Wilmington, 


acres, with 
and will be able to process almost 1,000,- 


frontage. Docking facilities provide for ton is rapidly becoming the country’s 
No. 2 oil refining center, second only 000 barrels of oil per day in_ these 


simultaneous handling of three ocean- 
the Gulf Coast area. Nearly $300 _ refineries 


going tankers and three barges. All to 


CRUDE UNIT This ate pheru and vacuum pipe i esigned to process 40,000 barrels of crude oi per day oducts are 


laght and heavy straight run naphthas gas-oll, and variaus residual | lucts—all going to other units for further processing. The 


unit was designed to process hugh sulphur crud ming to relinertes im increasing quantities 
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Figure |. Heat capacity curves for Diatomic Sulfur, Sulfur Dioxide, Sulfur Trioxide, Hydrogen Sulfide, Carbon Disulfide and Carbon Oxysulfide 
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Ax IMPORTANT and interesting group of compounds 
is that formed by diatomic sulfur, sulfur dioxide, sulfur 
trioxide, hydrogen sulfide, carbon disulfide and carbon 
oxysulfide. As is evidenced by Table 1. the amount of 


TABLE 1 
Reported Heat Capacities of Sulfur Compounds 


Temperature 


Range Method Workers 


100 to S000" K 


Spectroscopic (rodnev 
Godnev and Suetdhn 


Veloerty of sound Masson 
Calorimetric Regnault 
Calorimetric 
Calormetric 
Velocity of sound 
of sound 
of sound 
ngton and Cant 
Crees 
Kelley 
Bryant 
» Spectroscopue Just 


to 


Spectroseopuc 
298 to 1200°K 


Spectroseopec 


Stevenset 
Stockmayer, Kavanagh 
and Mickley 


Velocity of sound 
Veloerty of sound 
Calormmetrec 
Calorumetric 
Spectrose 
Spectroscopie 
Spectroseopee 


Velocity of sound Capatiek 
Velocity of sound Stevens 
Velocity of sound 

( alorimetrie 

Calorumetric Wiedemann 
Calorumetre Regnault 
Spectroscopee Cross 


Oto 
298 to 1800°K 


298 to 1800°K Spectroscopic Crom 


Petroleum Re finer 
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Vepartment of Chem 208 15 | 
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Ne Regnault 27 
216 to 278°K Millar “4 
10°C Felsing and Drake 7 
0 to Juste 12 
298 te K Cross 5 
CS: 4c 3 
we 25 
25° 
— 
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60.076 132,212 


' AH)° and AGr” represent the changes in the heat content (enthalpy) and free energy, 
respectively, for the formation of the gaseous compounds from the elements, with al! the 
reactants and products in their appropmate standard reference states. The standard ref- 
erence state for sulfur is the rhomtne form 

2 — AH,° represents the heat evolved at 25°C. and constant pressure in the combustion 
of the gaseous compounds to form the producta indicated with all the reactants and products 
ip their appropriate standard reference states 

® The value of AG" for Se is taken from Gordon. * 
are from the National Bureau of Standards’ Selected 
Properties. '° The reference state for sulfur is the solid rhamine form at 25°C 


The remaining data of this table 


TABLE 3 


TABLE 4 
Heot of Sulfur Compounds 


energy expended toward the determination of their thermo- 
dynamic properties varies considerably from compound 
to compound. 

For a simple molecule like diatomic sulfur the spectro- 
scopic heat capacities may be used with confidence even 
without calorimetric data for substantiation, The statistical 
calculations of Godnev® and Godnev and Sverdlin’ are 
reliable. No other heat capacity data for diatomic sulfur 
appear in the literature. However, Kelley’’ repeated the 
calculations and results to within a tenth of a percent. 
1950 
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TABLE 6 


Heat Capacities 
Btu. /Ib.-mole 


9.070 


Calorimetric data are completely absent due to experi- 
mental difficulties caused by the complex equilibria among 
S, S., S,, S, and S,. Kelley'* has calculated the heat capac- 
ity of monatomic sulfur, but inadequate data or knowledge 
prevent satisfactory statistical treatment for the polymers 
of sulfur higher than S,. The reference state for sulfur 


is taken as the solid rhombic form at 25°C. for the 
standard heat and free energy of formation for S, in 
Table 2. 

Sulfur dioxide has a long history and this is reflected 
in the considerable amount of experimental work shown 
in Table 1. The four spectroscopic sources, Cross,® Kelley,’ 
Bryant® and Justi,’' are in essentially complete agree- 
ment. Any of these sources may be used without a signifi- 
cant difference, Bryant did not show his actual results but 
merely said that his empirical equation values were com- 
pared to statistical values and then gave his statistical 
method. 

The heat capacity data for sulfur trioxide are very 
limited. The first values were calculated by Stevenson.”* 
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+ 
it TABLE 2 TABLE 5 Be 
Free Energies of Formation, Heats of Formation, and Heats Heat Capacities of Sulfur Compounds | 
of Combustion of Sulfur Compounds et 25° C.’ Btu. /Ib.-mole * °F. 
32 7.643 0.31 11.60 8.06 10.61 0.59 3 
Molecular |. 60 7.712 9.43 11.92 5.08 | 
(Compound Weight Cal g-mole Cal/e-mele 77 7.757 952 12.12 10.91 9.92 - 
Sa 64.132 19,4408 29,860) 171,780 171,780 200 8.023 0.12 | 1345 
64 086 71,790 70,960 | 0 0 00 8.191 10.57 4.42 11.13 
My 80 066 88,520 4.450 | 400 8.328 10.97 15.31 12.39 11.52 
i 34 O82 7.892 4.815 123,943 134,462 500 8.438 1.31 16.00 12.70 11.85 
CS 76.142 15.550 27.550 263,522 263,522 600 8.527 11.62 16.77 12.96 12.16 
cos 132,212 700 11.90 17.35 oa 
i 800) 8.653 12.13 17.85 9.67 13.36 12.63 
12.23 18.29 9.91 1353 12.83 
1000 12.48 18.69 10.14 13.48 | 13.02 
1100 8.762 12.63 19.04 10.37 (18.17 
5 1200 8.789 12.76 19.35 10.58 13.90 | 1832 
1900 | 12.86 19.64 10.77 13.98 1344 
1400 NNSA 12.96 19.90 10.95 14.07 13.56 sine 
1500 ANSE 13.04 20.15 1.4 14.15 13.67 
1600 S874 13.11 20.38 11.30 M2) 13.76 
1800 8.902 13.24 20.79 11.61 432 | (13.92 
1900 8.912 13.29 11.75 14.36 13.99 
; 2000 8.921 13.33 11.88 439 14.04 
2100 8.920 13.37 11.99 M43 14.10 
2200 8.936 1341 12.09 14.46 14.15 
2500) 8.957 13.52 12.37 14.55 14.28 
Heat Capacities of Sulfur Compounds 3500 9.016 13.67 
4000 0.041 13.72 
cal./g-mole * C. 9.066 13.76 
7.643 931 11.60 5.06 10.61 9.59 
Is 7.726 946 197 | 10.82 9.83 
25 7.787 9.52 12.12 10.91 9.92 
200 8.318 10.94 8.70 12.36 11.49 
300 504 11.53 16.58 9.11 12.89 12.08 
12.03 1762 | 13.28 12.53 
ce 500 8.706 12.38 18.42 a9 13.58 12.90 
600) 8.765 12.65 19.08 10.39 13.81 13.19 $0» so CS. cos 
700 | 8.812 12.86 19.62 10.76 13.98 13 43 
8.850) 13.02 20.08 11.09 14.12 | 13.64 402 7.843 931 11.60 8.06 Tv 
8.880 13.15 249 11.35 | 1424 13.80 500 7 660 9.35 11.70 8.07 10.46 965 
1000 8.902 18.25 20.85 165 14.33 13.94 520 7.712 om 11.92 5.09 10.80 9.80 
1100 8.920 13.34 11.89 14.40 14.05 537 7.787 9.52 1212 | 10.91 9.92 
1200 | 8.985 13.41 20 | 14.15 600 7.904 983 | «1281 8.21 11.28 10.30 
1300 8.948 13.46 1227 «61452 14.23 700 8.002 10.30 13.85 11.80 10.84 
1400 8.960 13.51 14 56 14.30 800 8.250 10.73 14.79 8.58 12.17 11.30 
1500 8.972 13.56 1254 | 14,37 8.376 15.64 4.80 12.51 11.66 
2000 9.024 13.69 1000 &.477 143 16.37 9.04 12.80 11.98 ‘ae 
2600 | 9.000 13.76 1100 | 8.560 11.72 17.00 0.28 13.06 12.27 
3000 13.79 1200 4.620 11.99 17.56 9.53 13.25 12.51 oe 
1300 5.671 12.21 18.03 0.78 13.43 12.71 
1.00 12.39 18.45 10.00 13.50 12.91 
1500) 744 12.55 18.83 10.25 13.73 (13.00 
1800) 8.778 12.69 19.17 10.45 13.84 13.23 + 
1700 8.709 12.80 19.45 10.65 13.93 13.37 rae. 
1800 823 12.90 19.75 10.85 
1900 5844 12.99 20.00 11.04 14.10 13.60 eee 
2000 13.07 20.24 11.20 14.17 13.71 
2200 5.804 13.20 20.67 11.52 14.29 13.87 
kK Se $0» SOs HS CS» cos 2300 8.906 13.25 11.67 4M 13.95 ee 
2400) 8.916 13.31 11.79 14.37 14.01 
273 7.643 931 11.60 10.61 0.59 8024 13.35 11.92 14.40 14.06 war 
7.726 0.46 11.97 10.82 000, 8.959 13.51 12.40 14.56 14. 
7.787 9.52 12.12 8.12 10.91 4.92 13.61 
7.763 9.54 12.15 5.12 10.93 9.94 4000 9.019 13.67 
400) 8.127 10.40 1404 42 11.85 10.95 4500 9.045 13.73 
500) 8.376 15.64 12.52 11.65 13.76 
700 | 8.652 12.13 17.85 9.47 13.37 12.64 
800 8.724 12.46 18.61 10.09 13.65 12.98 Piet! 
900 8.778 12.71 19.23 10.48 13.86 13.26 
1008) §.823 12.91 19.75 10.85 14.02 13.49 
1100 8.860 13.06 20.20 14.15 13.68 | 
1200 13.18 20.50 11.46 14.26 13.84 
1300 8.910 13.28 20.94 11.72 14.35 13.97 
1400 8.925 13.36 11.94 14.42 14.06 
1500 8.938 13.42 12.13 1448 
1600) 8.950 13.48 12.30 453 
1700 13.53 12.45 14.57 14.32 
1800 8.974 13.57 12.58 1461 14.38 ee 
1900 8.986 13.60 
2000 8.997 13.62 
2500 9.046 13.73 
21000 6.086 13.78 
= 
ty 
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TEMPERATURE - °C 
Figure 2. Relative E ies for Diot Svlfur, Sulfur Dioxide, Sulfur Trioxide, Hydrogen Sulfide, Carbon Disulfide and Carbon Onxysulfide. 
Multiply reedings in Pcu./lb.-mole by 1.8 to obtain Btu./ib.-mole. 


TABLE 7 TABLE 8 
Enthalpies of Sulfur Compounds 


At that time Stockmayer, Kavanagh and Mickley™ were = 
engaged in the same work. Because they had access to they improved upon his work by including anharmonicity 
Stevenson's calculation before publication and because contributions, Stevenson's data were withheld from journal 
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100 200 1000 2000 3000 i 
| 
10 20 30 40 50 100 f i 
cal. g-mole cal. g-mole 
= 
4a 
c SOs SOs CS) cos K Se SOs Hes CS» cos if 
: 192 69.4 138.6 168.5 215. 145.2 193.0 175.7 
= iva 4 2 wie 28.1 mus 124 235.3 | 202.0 240.1 2448 
5 974 S20 1116 101s 207.9 244 | 320 217.4 | 209 «| 264.2 a 
2 108 2030 2704 1873 2318, 2127 400 1003 1251 1640 1045 433. | 13 ; 
we 1156 4207 1563 3307 1829 2329. S115. 1907 2443 
1304 i496 4538 600) 2675. 3469 4740 2809 3033. | 3635 
4 4171 SASS “15 6236 5810 3535 5252. | 4878 if 
5492 T6068, 404 5x91 4742 nod | 6159 f 
suns A504 5906 5446 5279 7150 10200 5771 7572 
15640 11820 11180. 1100 742 9729 14150 7939 10780 10260 
1770 13250. 12570. 1200 11040 14190 0071 12200 11850. 
1100 ware 13330. 1490 1300 12360 10230 13830 13050. 
1200 17 16190 15370. 1400 13700 11410 15070. 14450. 
112) 13550 17580 16700. ihn 12420 16420. 
1400 12160 17360. 14790 11500 1680 L840 17970 
Is720 20400. 1700 12408 15080. 19430 18720, 
241% 35500 
| 


11870 
129%) 
14080) 


31220 


TABLE 10 


Enthalpies of Sulfur Compounds 
Btu. Ib.-mole 


SOs 


27910 § 21110 
7 22540 
23970 

25410 

26840 


publication. There are no calorimetric values for sulfur 


trioxide heat capacity. 


Of this entire group of compounds only hydrogen sul- 
fide has been the subject of recent calorimentric work, 


Felsing and Drake.’ The recommended spectroscopic data 
are those of Cross.” These data will very possibly be im- 
proved as Cross stated that the vibrational spectrum had 
not been sufficiently studied to enable an exact determina 
tion of the vibrational constants, The results were obtained 
by making an intelligent selection of these. Although 
Justi’? used the same data as Cross, there exists an appre- 
ciable difference in the two sets of data at the lower 
temperatures. After checking Cross’ data by reproducing 
his calculations, the data of Cross were used in this paper. 
The value at 25°C. in the Selected Values of Chemical 
Thermodynamic Properties™ agrees with that from Cross 
and not Justi. 

The calorimetric data for carbon disulfide are without 
exception very old. The only spectroscopic work, that of 


January, 1950 


A Gulf Publishing Company Publication 


TABLE 11 


Mean Heat Capacities of Sulfur Compounds 
cal. ‘g-mole * °C. 


SOs 


TABLE 12 


Capacities of Sulfur Compounds 
Btu. Ib.-mole 


Cross.° are recommended, There are no data on carbon 
oxysulfide except those of Cross.° The heat capacities of 
carbon disulfide and carbon oxysulfide at 0 and 18° C. 
were calculated by the statistical equations of Cross, 

A resume of the heat capacity work on these compounds 
is made in Table |. The standard heats and free energies 
of formation from the most reliable sources are given by 
Table 2. 

Tables 1. 5 and 6 are even temperature increment 
tabulations of the instantaneous molal heat capacities on 
each of the four temperature scales. These data are plotted 
on the Centigrade and Fahrenheit scales in Figure 1. 

The ice-point relative enthalpies are listed in Tables 

8, 9 and 10. As in the previous cases'® 2% 
ine were obtained by careful integration of the actual 
heat capacity-temperature relations (Tables 3. 4, 5 and 
6) and not by an integration of an approximation equa- 
tion, Figure 2 is a convenient double logarithmic plot 
of the enthalpy-temperature relation, 

The mean molal heat capacities, Tables 11 and 12, are 
reported on only the Centigrade and Fahrenheit tempera- 
ture scales. These values are equivalent to the enthalpy 
data of Tables 7 and 9, respectively. 

Equations empirically derived to fit the data given in 
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| 
Btu. ‘Ib.-mole 
Se SO, SOs cos Se = Hes CS. cos 
: 32 00 00 00 0 7.643 9.31 11. 10.61 
215.2 262.6 330 226.0 wwe 217.7 Is 7.606 11.78 5.08 10.72 9.72 
7 346.3 423.9 530 363.8 44 440.8 28 oat 11.86 5.09 | 077 9.79 
100 526.0 6446 825 551.6 738.6 675.2 100 7.865 12.61 11.16 10.18 
1318, 1433 2415 1375. 1873 rad 200 5.030 10.15 13.42 S37 11.50 
2129 247 3500 2216. 2700 8.153 1.52 11.02 
400) 2955 3743 4995 3077 4275 400 15.02 am 12.23 11.04 
4642 A200. ale 4203 on 11.45 16.15 18 12.47 11.86 
700 5408 OO15. 5706. S121 7531 Tw 11.55 16.41 12.85 12.07 
800 6359 11680. 6751 1.72 9.50 13.00 12.25 
on) 7227 13480 7730 10790 540 17.38 9.79 13,13 12.42 
10840 15330 S732 12150 11350 8.583 12.00 17.71 13.25 12.57 
1300 10730 21080 16310 15330 1300 12.31 10.42 13.52 120 
1400 116160 2070 17710 1400 12.40 10.55 13.50 mo 
1500 12500 17250. 25070 19120 12.48 10.60 13.66 3.1 
4 13390 18550 27100. 15180 19410 8.777 12.77 | 
1700 14270 29140 16320 21960 S831 12.96 
15160. 21180 17470 23390 22180 2000) 13.10 
1900 16050. 22510 Isn4o 24830 23560. 
2000 | 18940 23850. | 19820 24270. 24980 
2100 17840, 25190 21020, 27710 26380 art 
2200 18730 | 2A520 22220 | 19150 27800, Bi 
2500) 21410. 30550) 25800 33510 32080 
y 4000 34920) 51030 Mean Heat ah. 
4500 | 39440 57910 
5000 43080 H4780 
Se SO, | SOs CS: =| 
32 7.843 11.60 8.06 10.61 9.59 
77 7.606 942 11.86 10.77 0.79 
7.735 148 11.99 8.12 10.86 got 
300 9.96 13.07 8.27 11.40 
me 400 10.17 11.42 10.68 
ig 8.105 104s 14.0 S47 
if SO. = HLS cs cos 600 | 10.57 $57 11.99 11.08 
8.220 10.75 14.83 5.08 12.16 | 11.27 
ik m 00 on on | 00 0.0 on 5.280 10.92 15.19 8.80 12.30 
V4 12 744 93.2 “6.9 85.1 77.1 8.326 11.07 15.55 aol 11.58 
t 510 215.2 22.4 330 228.5 271.7 11.20 15.84 902 12.46 11.72 * 
4-4 537 3465 423.9 50 365.7 4406 S408 11.32 4.12 12.67 11.85 
nw 40.0 1320 118K w77 1206 11.45 16.38 9.27 12.77 11.98 
700 1641 241 1710 2342 2135, 1300 5.463 11.56 16.43 9.37 12.86 12.09 
80 | 4000 2558 3541 3243 1400 | 8.490 11.86 16.86 12.98 12.19 
900 3200 4187 5615 $427 4777 4301 S514 11.75 17.08 13.03 12.29 
1008) 4133 5315 7205. 4319 6045 5573 8.596 11.83 17.28 13.10 12.38 
1200 548 10610 6175. 8.575 11.98 17.65 13.23 12.55 A 
1300 670K 12400 7140 oor W285 503 12.05 13.29 12.62 
1400 7578 14210 S129. 10570 8.610 12.12 10.09 13.35 | 12.69 
1h 450) 11350. 18080 ol 12710. 11870 S425 12.18 13.40 12.75 
1600 A326 12610 17980, 10180 14080 13180 2200 S639 12.23 10.25 19.45 12.81 
| 1700 13890, 11230 15470. 14510. 2500) 8.477 12.38 10.48 13.58 12.00 
1800 11090 15170 21880 12310 16870. 8.726 12.58 
1900) 11970 16470 13408 17210. 5.76 274 
2000 «12860 17770 4000 8.790 
2100 13740. 19080, 19950 4500) 5.828 12.96 
2300 15520 21720 22730. | 
2400 16410 23050 24130 } 
2500 17300 24380 25530) 
3000 21780, 31100 12620 
Abs 
i 
+ 


this article are given in Table 13. The maximum error TABLE 13 
Heat Capacity Equations of Sulfur Compounds 
= a+ b(t) + c(t’) + a(t’) 
never exceed one percent. °C. or 
Btu. /‘Ib.-mole “F. or 


involved in the use of these equations up to 1500° C. 
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California Standard’s Richmond Plant Gets Safety Award 


Rerinery employes at Standard Oil Company 
of California's Richmond plant chalked up one 
of the best safety records in the history of 
American oil refining on December 4 when they 
registered 2 million consecutive man hours of 
work without o lost-time accident 

This record was accomplished over a four 
month period of around-the-clock operation by 
the retinery's 3600 workers. and makes Rich 
mond the third refinery in the history of the 
industry to reach this safety mark 

Left to right in the accompanying photo are 
R. E. Donovan, manager, safety division; G. R 
Kilborn, safety engineer, Richmond refinery; 
O. N. Miller, general manager, manufacturing 
department; R. K. Rowell, general manager, 
Richmond refinery; T. E. Flowers, refinery safety 


engineer, Richmond refinery; T. S. Petersen, 
president, Standard Oil Company of California; 
F_ D. Langworthy, safety engineer, Richmond re 
tinery and G. A. Davidson. vice president, Stand 
ard Oil Company of California 
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Top left—California Research Corporation engineer tests radioactivity of piston ring, which has previ 


ly be d to atomic pile, before placing 


y been exp 


it in test automotive engine. Top right—Operator returns sample of lubricating oi! to crankcase of test engine after amount of radioactive iron present 
has been determined by means of a Geiger counter (see picture below). The fountain-pen device attached to sleeve is a radiation meter which measures 
amount of radioactivity to which he has been subjected while working around the equipment. 


Nuclear Fission 


Used to Improve 


Oil Processes 


Aveucarion of war-born nuclear 
fission to speed up improvement of au- 
tomotive fuels and lubricants, announced 
in Perroteum Reriner February, 1949, 
page 172, has caused much comment in 
the industry. 

California Research Corporation, 
Standard Oil Company of California's 
research organization, at its Richmond, 
Calif., laboratories is using the revolu 
tionary research method some of the 
phases of which are pictured herewith 

Radioactive carbon, for instance, is be- 
ing used to learn more about what hap- 
pens to gasoline molecules as they pass 
through the complex operation of a 
modern refinery. The chemist labels a 
gasoline molecule by substituting a radio- 
carbon atom for an ordinary carbon 
atom. The exact fate of the hydrocarbon 
molecule can then be studied by means 


of a Geiger counter. “It is expected” the 
the researchists said, “that this new 
scientific tool will contribute to the 
steady improvement in methods of pro 
ducing better petroleum fuels.” 

Another project involves the use of 
radioactive automotive parts to test en 
gines. This method has enabled en 
gineers to run fuel and lubricants in a 
much shorter time than heretofore pre 
vailed and, it is hoped, will result in 
longer engine life and less money spent 
by motorists for repairs, as well as more 
economical automobile operation 

For this test, a radioactive piston ring 
is placed on the test engine’s piston 
After three or four hours of operation, a 
sample of oil, taken from the engine's 
crankcase, tested with a Geiger counter 
which indicates the amount of metal 
worn from the activated ring—minute 
particles of iron flushed away by the oik 
Thus the amount of wear can be meas 
ured closely, as little as one-millionth of 
an ounce of metal worn from the rings 
being detected 

Another oil industry use of radioac 
tive substances involves the tracing of 
oil shipments through pipe lines. This 
is accomplished by placing one-billionth 
of an ounce of radioactive barium in an 
oil sample, and then following the sam- 
ple’s progress with a Geiger counter. In 
this way it becomes possible to separate 
more accurately the many types of crude 
oil or products which flow one behind 
the other through a given line 

It was explained that “the radioisotope 
is added in such minute quantity and its 
half-life is so short that it completely 
disappears during the refining operation.” 
In other words, no radioactivity would 
be present in oil products sold to con- 
sumers. 


Research engineer runs Geiger counter test im- 

mediotely after run to determine amount of 

metal worn from radioactive piston ring used in 
automotive engine during 4-hour operation. 
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New Texas Cycling Plant 


Operated by Stanolind 


| HE Burnell-North Pettus cycling 


plant, recently placed on steam by Stan 
lind ©} and Gas Company, was de 
sined to process 166 million cubic feet 
laily of natural was for the extraction of 
more than 330,000 gallons daily of liquid 
roducts. Approximately one-half the 


s natural gasoline 


quid production 
Location of the plant is near Pettus, 
Bee County, Texas. Owners of the plant, 


operated by Stanolind, include: Stan 


olind, Magnolia Petroleum Company, 


Petroleum Re finer 


| 
\bowe—The Burnell North Pettus Cyeling Plant, Fie Northeast of Pettus. Bes 
. ( cunt lens Sta iQ ul Compa perates the plant for the qroup of i 
compere ef hing it th pe wea in foreground, product storage 
\ Foreground. Primary and secondary stills an 1 center of picture 
he wid tre r, distillate stal background ninghead 
absorber 
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Anderson-Prichard Oil Corporation, 
Contiaental Oil Company, Rock Hill Ow 
Company, Sun Oil Company, Tom Slick, 
Gas Properties, Inc.; FE. G. sradley, 
Atlantic Refining Company, Jane Blum 
berg, Stewart Petroleum Company, 
George R. Brown, Tide Water Asso- 
ciated Oil Company, Phillips Petroleum 
Company, A. B. Bauchman, Highland 
Oil Company, Russ Oil Corporation, 
Maracaibo Oil Exploration Corporation, 
Marquis Eaton (trustee for A. R. Bauch- 
man, | G. Bradley, H. N. Mallon, 
1 B. O'Connor, FE. A. Tapp, Tuesday 
Oil Company, and H. H. Weinert) 

Dry gas from the plant is injected into 
the producing formations through seven 
injection wells, three in the Burnell field 
and four in the North Petus field. The 
gas is compressed to 3400 pounds pres 
sure for injection by the compressor im 
stallation, which includes two 600-horse- 
power units and ‘five 1600-horsepower 
units. The small compressors are used 
for compressing casinghead gas tor proc 
essing, while the larger units are used 
for recycle and booster compression. In 
addition to injection, the plant also sells 
an estimated 30 million cubic feet daily 
of residue gas for use as fuel in nearby 
cities 

Absorbers of the plant are operated 
at 1600, 800, and 200-pounds pressure 
The process design makes use of primary 
and secondary stills in the stripping op 


Power Plant Area Showing Dire t Fired Heaters and Steam Rou 


~~ Aerial View of Burnell North Pettus Cycling Plant 


erations. Steam for the plant is gene- 
rated in two gas-fired boilers, each cap- 
able of generating 90,000 pounds per 
hour, and either capable of supplying the 
plant’s requirements of 81,000 pounds 
per hour. Steam is used in processing 
and for turbine-driven generators and 
pumps. Three direct-fired heaters are 
used for rich oil heating, and other heat 
power for the 


requirements. Electric 


Boilers. Generator building is at extreme right 
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plant and camp ts generated by two 
1500-kw. generators. Three water wells 
of 250-gallons-per-minute capacity sup 
ply water, which ts treated for domestic 
and plant use. 

The plant is under the supervision of 
A. C. Andrews. Other members of the 
staff include H. K. Boswell, plant fore- 
man; C. B. Barker, plant engineer; 
C. W. Monday, plant chemist, and O. B 
Rowley, maintenance toreman. 


of Lean Oil to Riv h Od Heat Exchangers at Cycling 
Plant. Process area is in backgroun: 
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Ultimate Yield Nomograph 
For Recycle Processes 


A.D 


SNYDER 


Government Laboratories, University of Akron 


D.S 


DAVIS 


Virginia Polytechnic Institute, Blacksburg, Va 


es various chemical and economic 
reasons, many processes are not re- 
acted to completion; thus a certain 
percentage yield is obtained per pass 
or cycle. The unreacted material is 
recovered and all or part of the re- 
covered material is reprocessed with 
fresh stock. The recovered material 
that is reprocessed is usually desig- 


y. 
| Percentage 
recovered 


N 


Lili 


& 4 


3 


nated as cycle stock, Under definite 
and controlled conditions the percent- 
age yield and the amount of cycle 
stock charged per pass can be held 
fairly uniform. 

To determine the most effective or 
economical relation between the yield 
of product and the cycle stock per 
pass, the ultimate or equilibrium yield 


x, 
Percentage 
convers/on 


‘5 


8 


8 


must be known. This value can readily 
be determined by the following mathe- 
matical relationship based on the as- 
sumption that 1) a unit amount of 
fresh material is charged for the first 
pass with only the resulting cycle stock 
charged in the succeeding passes, and 
2) that the fractional yield from the 
eycle stock is the same as that from 
the fresh stock. 


Let x = fractional yield of product 
per pass 
fractional amount of cycle 
stock per pass 


fractional ultimate yield of 
product 


| Product, Fraction| Cycle Stock, Fraction 


Multiplying by y, 


yS = xy + xy’4 


xy"? + 


Subtracting Equation 1 from 


tion 2, 


yS—S 
Sty 
— 
x(1—y") (4) 
1 
Equilibrium conditions occur when n 
becomes infinite. Since y is less than 1, 
y" Qtorn x 


Then, 5S (5) 


y 


Example: Ethane, catalytically 
eracked at 1510° F., with a contact 
time of 2.4 seconds, resulted in a re- 
action mixture which yielded 48.3 per- 
cent of ethylene and 22.8 percent of 
ethane, based on the weight of the 
charge. What is the ultimate yield of 
ethylene when the total amount of 
ethane recovered from the reaction 
mixture is used as cycle stock? 

0.483 


(100) = 62.6 percent, 
1.000 — 0.228 


which is the ultimate yield of ethylene 
that is obtainable by using the total 
amount of ethane recovered from the 
reaction mixture as cycle stock. 

The accompanying nomograph sim- 
plifies and expedites calculations for 
wide ranges of percentage yield of 
product per pass and various charges 
of cycle stock. 
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Above, left—Exchangers and Reboiler in DEA Plant of Skelly Oil Company at Eunice, N. M. 


Right—Filters for DEA Stream in Skelly’s Plant. 


Skelly Removes H.S 
From Sour Gas at Eunice 


S KELLY Oil Company recently com- 
pleted construction of additional facili- 
ties in its absorption natural gasoline 
plant, in the Eunice field of New 
Mexico, to extract and remove hydro- 
gen sulfide from the casinghead gas 


processed in the plant. The average 
hydrogen sulfide contamination is in 
the order of 600 grains for each 100 
cubic feet of natural gas. Carbon di- 
oxide present in the gas—-averaging 
about 6 percent of the total volume 


Figure |. Flow Diagram of Hydrogen Sulfide Removal Process 


handled daily. The plant is operating 
with a load of 64 million cubic feet 
daily, As a result of H,S removal, 
routine tests indicate “doctor” sweet 
products, 

The gas-sweetening unit makes use 
of diethanolamine to extract the acid 
gases from the rich casinghead gas, 
before product fractionation so that 
both the liquefied petroleum products 
and the residue gas are free of hydro- 
gen sulfide. 

The casinghead gas gathered from 
the wells in the area is handled by a 
large compressor installation at an 
intake pressure of 11] psig. and dis- 
charge pressure of 65 psig. The gas is 


TEMPERATURE, pressure, and 
flow data for this hydrogen sul- 
fide removal unit indicate the 
typical operation of such plants 
using monoethanol amine solu- 
tions for acid gas absorption. 


ABSORBER 


FLARE 


2 AIR COOLED 
CONDENSERS 
fi 


REFLUX 
DRUM 


r----------4 


¥ 
i 
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cooled to an average temperature of 
in 
lowed by further cooling in an atmes 
pheric cooling tower, Gas flows to the 
plant through a 20-inch pipe line. 


radiator type coolers fol 


In the DEA absorption column the 
acid gases are extracted from the raw 
eas by contact with diethanolamine 
The absorber is LO feet in diameter 
From the DEA ab- 


sorber the gas flows to the absorption 


and 67 feet high 


section of the gasoline plant for ex- 
traction of natural gasoline, which 
requires no treatment except washing 
with caustic to remove mereaptan sul- 
fur to prepare it for fractionation and 
shipment 

Motor driven centrifugal pumps take 
suction from a large surge tank and 
discharge the rectified DEA to the top 
of the absorber at a rate of 270 gallons 
per minute, or at a rate of about 6 
eallons of for each LOOO cubic 
feet of sour gas, Entering the absorber 
the solution flows down over the bub 
bole plates so that an intimate contact 
can be obtained between the DEA and 
the sour gas Howing upwards. The rich 
DEA flows from the base of the ab 
sorber at 65 psig. It enters a bank of 
two horizontal shell and tube ex 
changers where it is heated by the lean 
solution from the rectifier, or DEA 


distillation column 


The solution then enters the still 


and travels downward to the base 


Columns in Skelly's 
Eunice DEA Extraction 
Plant. 


through a steam 
heated reboiler to 


maintain a process- 


228° F. The acid 
gases are stripped 
from the DEA solu- 
tion and flow over- 
head from the still 
through air coolers 
and water serviced 
after-coolers to con- 
dense water Vapor 
which might be car- 
rving diethanola- 
mine from the over- 
head outlet of the 
still. The product of 
the overhead stream 
is accumulated in a 
receiver from which 
the acid gas flows to 
a flare some distance 
from the gasoline 
plant and burned. 
Che liquid product 
of the overhead 
stream is picked up 
by reflux pumps, which return the 
solution to the rectifier for top tem- 
perature control, and to control the 
strength of the DEA solution. main- 
tained at a strength of 19.3 for opti- 
mum results, 

The lean solution flows from the 
still at 18 psig.. through the bank of 
exchar gers, back to the surge tank 
from #hich the pumps take suction on 
the solution at a temperature of 112 
I, From the pumps the solution flows 
through coolers, which lower the tem- 
perature to S0° F. Provision has been 
made in the circulation system to pre- 
vent the temperature of the DEA from 
falling to an undesirable low degree 
by using temperature controlling in- 
struments, 


which operate bypasses 


around the solution coolers. This 


method maintains the temperature of 
the solution entering the absorber at 
the point which is desired. 


Steam to maintain the required tem- 
perature in the rectifier on the distilla- 
tion unit is produced with three pack- 
age-type boilers, which have a steam 
generating capacity, without heavy 
firing, of 18,000 pounds per hour at 
200 psig. These boilers and the re- 
boiler unit are operated as closed 
units, because the hot well, into which 
steam and condensate flow from the 
reboiler, is a pressure vessel operated 
at 175 psig. and the contents have 
a temperature average of 300° F. With 
tight fittings and gaskets, no appreci- 
able loss of water is encountered, ex- 
cept that from normal blow-down of 
gage glasses and boilers. Water to sup- 
ply these boilers amount to about 400 
gallons per day. Clean, uncontaminated 
condensed steam from other portions 
of the gasoline plant is obtained for 
boiler feed make-up and is accumu- 
lated in a horizontal vessel near the 
boilers. The greater portion of this 
water is for make-up to supply normal 
loss through steaming: however it is 
used by the fireman to fill a cold 
boiler after a shutdown and cleanout 
by gravity flow from the surge tank 
because the head on the tank is suf- 
ficient for this purpose. 


The results arising from the opera- 
tion of this hydrogen sulfide unit are 
readily apparent: The absorption and 
distillation sections of the gasoline 
plant are free from corrosion and ae- 
cumulation of iron sulfide, many times 
the cause of column failure, Lique- 
fied petroleum fractions from natural 
gasoline to LPG are produced without 
the hard-to-extract sulfur compounds, 
and treating costs fall in comparison 
with the extraction of acid gases, The 
residue gas is ready for pipe line 
transmission anywhere fuel is required 
without further treating, and combus- 
tion cylinders, valves and spark plugs 
of engines remain in good condition 
without frequent overhauling. 


Pump Room of Skelly’s DEA Plant at Eunice, N. M 
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Alignment Chart for 
Calculating Relative Volatility 


WILLIAM C. FRISHE 


| Engineering Department, Clarkson College of Technology 
Potsdam, N. Y 


A METHOD! has been developed 
for calculating the relative volatility 
of binary mixtures from boiling point 
difference, absolute boiling point of 
the mixture, and toial pressure, in the 
form of the equation: 


1.15 Log P4 +) 
179 Log P 
Where P is the absolute pressure in 
mm of mercury at which T and AT 
are measured. 7 is the average boiling 
point of the mixture in degrees Kelvin. 
AT is the difference in boiling points 
of the two components in Centigrade 
degrees. 

This cumbersome formula can be 
quickly and accurately solved by 
nomograph. The cliart scales have been 
extended to include temperatures in 
Fahrenheit degrees and pressure in 
pounds per square inch absolute 
(psia.). In the example shown on the 
chart it is desired to calculate the 
relative volatility of the two key com- 
ponents of a mixture having the com- 
position: 


Propane 
Isobutane 
N-butane 


[sopentane 


50 mol percent 


Cooling water and heating steam 
conditions require that a pressure of 
100 psig, be used. Assuming the mix- 
ture to be a binary mixture of n-butane 
and isobutane, we have the physical 
properties at 100 psig.: 


Isobutane boiling point 
N-butane boiling point 
Average I ling 

point of mixture 


132° I 
155° F 


146° I 


On the chart enter at 146° F. aver- 
age boiling point and draw a straight 
line through 114.7 psia. to intersection 
with the pivot line, XY. Connect this 
intersection with the boiling point 
difference (23° F.) and continue to 
the relative volatility scale (1.36). 

As a check on this, calculate the 
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relative volatility from vapor pres- 
sures: 
Isobutane vapor pressure 
at average boiling point 134 
N-butane vapor pressure 
at average boiling point....... 99 
The ratio of vapor pressures, 134/99 


AVERAGE BOILING TEMPERATURE °F 


AVERAGE COILING TEMPERATURE °C 
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THE GREAT PROGRESS that has been mode in 
recent years by the petroleum industry in the 
fractional distillation with shorp seperation of 
hydrocarbons has created a demand for rapid 
design calculation methods. One factor in de- 
sign is the difficulty of separation which is indi- 
cated by the relative volatility of the compo- 
nents of the feed stream. Where complete vapor 
pressure doto are at hand the relative volatility 
is calculated as the ratio of the vapor pressures 
of the two key components. Frequently, how- 
ever, ¢ lete and reliable vapor pressure data 
are not availeble so that a general need for 
determining relative volatility from physical 
constonts. 


The method is applicable only to 
mixtures such as the paraffin hydro- 
carbons in which there is no ap- 
preciable deviation from Raoult’s law. 
Values of relative volatility above 10 
are unreliable when calculated by the 
formula. 

REFERENCES 
'Melpolder, F. W., and Headington, E 


ind. & Eng. Chem., 39, 763 (1947) 
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RELATIVE VOLATILITY 


rrr ry 
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Oxygen Plant 
Design 
Standardized 


at Wu 


! weight, 
int, capable t t 


A STANDARD 


equip- 
except foundations and shelter for equip 
feet floor ment ou de cold box) ts 80,000 pounds 
retabricated piping and Principal 
of equipment outside the Plant Production 
cold box is teet 
quarters of the fractior 10 net short tons 


hangers and cold percent purit 
10.5 wross short ton 


feature claimed is low Product 


eration. with only wate and 


are 


d all 


Analysis on a carbon 
steam and electricity and dry basis 


Oxygen, 95.0 percent by volume: 
reon, 2.3 percent by volume 
?7 percent by volume 
and water vapor 
the same concen 
trat charged to the 
PREWEATER rsing exchangers (approximately 
percent carbon dioxide and 0.6 
r vapor) 
irae pressure pre duct ] 5 
psig. (0.1 kg/cm’) 
ain Temperature of product, 71.5 
REVERSING COMPRESSOR 


VALVES 


Utilities required 
low pressure saturated steam, 10 
hr. (4.5 kg/hr.) 
an ndensate, or equal, 3-4 gpl 
d iter/hr.) 
ooln ater (70° F.. 20-40 psig 
MOTOR pm. (300 liter/min.) 
INSTRUMENT 
PANEL 


rm power (380-440 volt 
(-) MOTOR 


GENERATOR 
> ser 


CHECK VALVES 


city tor lighting and imstru 


(110 Volt), 2 kw 


«2 
EXPANDERS 


we m-per-Day Oxygen Plant 


15 Percent Purity 


* 
~ | 
‘ 
Jara, iy 
Ninety-five Percent Purity Oxygen Plant Built for McCarthy ¢ ul y at Winnie, Tex 
itmospheric clean air as raw material commodated 
is been ant need b Stace lresser space It has 
Engineering Company, Cleveland, ¢ nivy hve puece 
| a division of Stacey Brothers Gas Cor cold box. The 
truction Compat enclosing three 
This small. standardized unit is sunila ating tower at s of product / 
peration to the design worked out for Deny ~~~ 
apacity ! t | 
i 
SURGE 
| ; 
| ma // | 
4 4 
_ 
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A Two-Pass Surface Condenser 
with built-in reverse flow 
valve, serving a 10,000-kw. 
turbo-generator in power plait 
of a large Eastern factory. 
Photo from Ingersoll-Rand 
Company, 11 Broadway, 
New York. 


his heart must NOT beat! 


@ This heart-shaped condenser must 
stand solid as a rock, silent and un- 
moving, if its tubes are to serve out 
their appointed time. Yet it is some- 
times true that changed conditions, or 
the operation of other machinery, will 
produce damaging vibration in a con- 
denser, no matter how perfectly it was 
originally designed, built and installed. 
The good old test of the palm of your 
hand against the condenser shell is 
not adequate; tiny unfelt quivers may 
be shortening tube life. Vibration ac- 
celerates corrosion in several ways. 
The alternating stresses in time pro- 
duce cracks across the grain of the 
metal, weakening it and giving corro- 
sive elements new points to attack. 
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Vibration may also disrupt or disturb 
the thin film on the surface of the metal 
that protects it and helps reduce the 
rate of corrosive attack. Of course 
vibration is but one of a number of 
factors affecting the service life of con- 
denser tubes, and so when tube life 
becomes short we always suggest that 
samples from failed tubes be sent to us. 
If vibration is a factor, microscopic 
examination will show it. Other in- 
fluences will be sought, and in the end 
we may be able to make suggestions 
that should materially extend the time 
between re-tubings, restoring the con- 
denser to the original efficiency. Why 
not use our know-how as well as our 
tubes and tube plates? 
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REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, lL; 
Detroit, Mich; Los Angeles and 
Riverside, Calif.; New Bedford, 
Mass.; Rome, N. Y.—Sales Offices 
in Principal Cities, Distributors 
Everywhere. 
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Information, formal and otherwise, about 
REFINER AUTHORS the men who write for PETROLEUM 
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and Other Personalities 


SolventExtractionData 
Article Prepared 
By Magnolia Engineers 


r 


WO Magnolia Petroleum Company 
nwineers at the Beaumont, Texas, re 
finery prepared the article beginning on 
Sol 


page Temperature Gradient u 
vent Extraction of Lubricating ils.’ 
EF. |. Reeves is supervisory process en 
gineer of the lubricating oil and wax 


f the process control labora 


ries, and E. P. Hardin ts process 
engmeer in the laboratory 


Editorial Experience 
Reeves craduated from Rice Institute 
is a chemical engineer and joined Mag 


nolla as process engimeer im 1943. Since 
that time his experience has included 
waxe and lubricants, Houdry catalytic 


racking units, and the process control 
laboratories in the lubricating oi] and 


He san active member i ACS, 
eum division, and has served on 

staff of The Condenser, publication of the 
Texas-Louisiana Gulf Section of ACS 

E. P. HARDIN E. J. REEVES 
lhstracts: He and Mrs. Reeves are proud 

parents of a little miss, now nearing her 


The present article is Reeves’ third Cylindrical Furnaces is Topic 


presentation in PR. He has previously 


published optimum Dilution in Viscous . 
Liquid Filtration,” Industrial and Eng Of Sinclair's Combustion Engineer 
Conti s Filter, PR; “Effects of Sol 
vent ¢ ny t t und Prmary Solvent () 
Dilution n Dewaxing Filter Rates and | CAMPBELL, whose article, hobbies, which he denies categorically, 
Wax Onl ¢ ents,” PR, and Optimum Cylindrical Furnaces for the Petroleum it likely isn't photography, because im 
Temperature Gradient in Selective Sol Industry starts on page 109 in this reply to a telegram reminding him that : 
vent Extractiot Industrial and I-naomeer first 1950 issue of PR, ts a nhirmed his likeness was needed for this page, 
my ¢ ty believer in the ylindrical furnace. In he stated “r personal photograph on 
ul ssuc last summer Campbell hand.” 

E. P Heme” . = —_ e articlh ead an article wherein the efficiency of His knowledge of philately, photog 

thie f PR with Reeve a cylindrical furnace was low-rated trom raphy period little 
A&M College 6&8 percent to between 60 and 65 per. theater work might be limited, but when 

ent. Feeling that “just consideratior it comes to furnaces, a re ader of his 

tga ad not been given the furnaces ir ques current article will soon become con- 

= Camy bel submitte his article vineed that he is no novice 
where he attended grade and high sc} 
He entered A&M in 1941, but inte M 
ARM in 1941, but inter Francisco, for publication. Like the tru tall t's Hobby 

to enlist in the Army Eranctsce, for Laks the Metallurgist's Ho 

is sion in easily wunderst se! 
Europe, he returned to Aggieland in describing his Antique Furniture 
ear lates Not Even Photography 

In 1947, Ha uu Magnolia Campbell is a graduate of the Us G. SEFING, of International Nickel ' 
‘ engineer tra ve t f Michiwatr 1922) in chemica Company, reconditions antique furniture 


w he ‘ expermmenta ur Refining ( ur and is bee is relax hobbies fron is current 


waxes. He wit ther Sit s graduation fror work in promoting rrosion-resisting, 3 
Michiwa His b ts mbustior nickel al ast irons. The title of 

Te pera t Solver Sefing'’s article is “The Bas for Select 
Extraction e Oils H he America ing Allow Cast Irons for the Petroleum 


He is a graduate of Le 12 University 


sound discuss and ca . Lew ASMI and API Industry,” and begins on pawe 97 of PR q 
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BE GUKE 


LIQUID 


PENBERTHY 
“RS GAGES 


4 DROP FORGED STEEL 


There can be no error in reading the liquid level when you depend 
upon Penberthy “Reflex” Gages. The contrast between the black portion 
of the glass showing liquid and the white portion showing empty space 
is sharp and unmistakable. 

Penberthy Drop Forged Steel Reflex Gages are available in whatever 
lengths required and for various liquids; they meet API—ASME require- 
ments and are recommended for pressures up to 3000 psi at 100° F and 


PENBERTHY INJECTOR COMPANY 


Manufacturers of Quality Products Since 1886 


DETROIT 2, MICH. Canadian Plant— Windsor, Ont. 
2286 
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1000 psi at 1000° F. 
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n Penn St te, Seti Kentuckian Rates High Honors Are Awarded 
ching, metallurgy Four Chemical Engineers 


metallu 


» Sate. an Home Movies Hobby 


separation processes in the petroleum 
industry, Dr. Mott Souder mg 
UST intimate that you don't mind and dus { t ders, Jr., head 
Frische, who contributed the 4 the chemical engmeerimg research 
kaw section of Shell Development Company, 
will be San Francis was given the $1000 pro 


For his important contributions to 


his efforts fessional progress award in chemical 
erapher. Needless engineering for 1949. Dr. Souders is well 
es known for his development of a peni 
sisting of cillim recovery proc 
Nancy, 
toluene 


quit 


mi othe ' overing 


< 
| camp lye an 


Stanolind Men Do 
Interesting Article 
On Liquid Fuels 


Souders 


early in December, 
Scheibel, William H 
lerick FE. Frey 
engineer at Hoff 
Inne as given the 
Career as Teacher he American Institute 
\ mical neers tor his papers 
id Extraction” and 
Distillation.’ 
chemical en 
s Institute of 
R is t rd from MIT ¢t 
e Willham H. Walker a 
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F_ G. SEFING 
n Metallurgical ens 
taine his M.S. tron 
med INCC) im 193 
precedi ! ears te 
at Ver State and M ‘ 
‘ ast iret Michima Since thet 
“ rh othe leve pment i 
ast iron bet nm anid W 
set mate ‘ lhrect t the tiv 
\ € i tine et and «a t ex bit e fru 
f the Foundry Educational movie phot 
Foundats t say, all sh 
\\V ‘ admits that the nt ts and is ta 
nique, ter Mrs Frische, Freck 
‘ sscu eatrne and drink | th 
is hol an be one's ws pen spaces picnicking ani 
After a winter n New York al a 
exnecte t skiing to their method t calculat 
: P ition list. Frische admits to some ing the size of a trac oy 
pla but savs it is mostly for thonatine colum a 
wn amusement device emploved tor 
krische sav he was born and reared breaking down cle 
Kaintuck but homesteaded overt ml mto gasoline and 4 
Tennessee t et bachelor’s degree ther mponents 
m Marvvaille ¢ llewe Back u (thers eceiving 
ray Ke icky with this degree, he spent the awal Is at the an 
Z | ext ‘ is a raduate student at the nual meeting 1 the 
WO ‘ Stat ersity of Kentucky, then he went American Institute j 
(eas Paul R. Schult inaget the | ‘ ; 
t ‘ t epartment, and Cre e receive 
t re the article lt was a 
page 104, “I Fuel ' 
Kk schult ed Sta ‘ 
a ‘ hye 4 
ina H ‘ ‘ wa 
te im ¢ and a) et 
Case S Applied Science, whe Lrstitute 
\ ‘ t M ‘ Meta ne inec 
| ar \ i the Ce 
G k | ta at Grove City Coll Grove of chemical engineering. McAdams was 
by Star n 1943 | . City, Pa, from 1946 1949 ar lid ted long series of authoritative { 
to that ‘ witl tine w n the metals, petr " publeat the held of at’ trans 
WK ‘ New tone stries there. He ha resented im recent publica j 
(era lr ASS ate he ca t thre paper Measurement 
i Ke ky with a ba : t at Cla ! exe of Tect Re et actors and Coefficients ot a 
ist ‘ st k Pot Ne Heat Tra ter v for Subsont 
: ate w at the ary, 1949 ‘ t Ar ar thers 
Michiea che al engine Frische ts a it AIChE k | Frey, assistant di 3 
is a member the Ann an ACS \ “ima lat ect eseare Philips Petroleum 
‘ et the Ame " l tute il ‘ Phi Lambda ( n. He is Compar received the 1949 southwest 3 
het il heer registers tes ‘ nt exional award ft itstanding achieve 
let eu Institut State \labama ment in the held of petroleum chemistry 
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‘THESE ARE McKEE SERVICES 


TO THE PETROLEUM PROCESSING INDUSTRY 


Plant Design and Purchasing and Expediting 
Engineering 


Mckee buys all material and equip- 


ment, expedites procurement, makes 


Mckee designs complete refineries, 
necessary inspection and schedules 


individual units for all processes and 


arrival on the job at the proper time. 


auxiliary facilities including steam 


and power plants. 


/\ 

~ 
Wand 
Uy 

An inherent characteristic of all 

Construction and McKee services is thoroughness. This 

Installation is a result of experience gained in 


repeatedly executing the multiplicity 


° 


McKee Experience 


ect. It is the factor that assures 

of plant construction and installa- sound, practical design and engi- | 

tion of equipment from preparation neering —prompt, economical pro- if 

of the site to completion of the curement of materials and equip- if 
project ready for operation. ment —rapid, low-cost construction. 


ARTHUR G. 


ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND 
oak? ey! ENGINEERS AND CONTRACTORS + ESTABLISHED 1905 


2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 


DESIGN, 


‘ 
4 
i 
| 
he 
= 
: 
| 


geen Junction Box Aids Plant Work Crew 


wher members 


out 


or column juate 
illumination m 
portant for rapid 
and efficient 


qually impor 


the elitr nat 

the nit ar is clipped te prevent falling ird outlet Fight separate extension 

As able is supphed tor cables can be pluewed into the junction 
box t a stand box 

HOW TO— a 

tireprool Steel Beams 

bl ering te ave 

afte nly 15 minutes 


Maintenance and Operation 


HOW 


HOW— 


Overhead Plug Valve 


Wrenches Are Reshaped 
A SIMPLE change in the form of 


plug valve wrenches permits overhead 
line valves to be opened or closed 
quickly and easily without using a 


benc! a stepladder These, and 
ther plug valves installed on horizontal 
werhead lines in a gasoline plant were 


fitted individually with wrenches to be 


left on the valve stems as a permanent 
mstallatior Wher the valves were 
opened, the ends t the wrenches 


sometimes 


t the 


present 
height of 


downward 
obstruction abou 


pointed 
meg an 


the valves 
wrench har 


sed, shoving the 


yurtesy 
Ohto 


innati 


‘ol. 20. No.1 


of a refinery marmite 
nance crew are work \" 
ing : 
4 
‘ 
> 
“lilt 
a man’s head. It e to be 
clo idles to 
a horizontal posit equired bencl 
 stepladder 
l eliminate hese lifficulties, the 
. d . wrencl andles ere cut in half and 
ew ‘ at an angel The mitre cut 
ta lu shit vas Ca ate to provide approximately 
¥ t is t t \ ‘ a fu) iv t ‘ nat? lles whi h raises 
s bea nns fro laps the ends above ead level and affords 
3 t ‘ t of fire a quick and easy method of opening or 
- er apphed w vel ma ayer 
a ers ck 
11 vrapped t rilbbe met 1 re t th th 
4 vrappe eta pressure se streams w the 
he 4 it This t kness is signed t ‘ addition of ar ter coating of harder 4 
tard the t of heat for three | rs material. 1 ment is a gray powder, 
The cement s extremely lheht w vi mixed with water to form a 
wemht and easily and simply applied stiff paste for troweling 4 
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96,000. bbl tank 
equipped with a 
Horton Double 
Deck Floating 
Reef at the 
Secony - Vacuum 
Ou Company's 
Port Seceny, 
New York ter. 
minal. 


- 


1. Always efficient, even at high liquid levels 


TANK SHELL 


As the sketch at the left shows, . 
tanks with Horton Floating Roofs 
can be filled until the sealing ring 
extends above the tank shell, Notice 
that the sealing ring retains its ver- 
tical position. Even if the liquid 
should accidentally overflow, the seal 
will not be damaged and the entire PANTAGRAPH HANGER 
assembly of seal and roof will go sn) 
back down into the tank safely and 
easily as the liquid level is lowered. ; ee 


TOF DECK 


BOTTOM DECK 


The cut-away view at the left il 
lustrates how this roof floats directly 
on the surface of the liquid and does 
away with the large vapor space 


found in cone-roof tanks. It blankets 3 Provides protection 


the surface of the liquid, preventing . 

the contact of vapor and air neces- trom evaporation losses 

sary to support combustion. Corro 

sion is decreased too, because air is The improved Horton Seal, illustrated 

prevented from coming in contact above, prevents the escape of vapor around 

with the underside of the roof. the roof edge. The pantagraph hangers 
hold the sealing snugly against the shell 
and the continuous fabric closes the 
space between the deck and sealing ring. 


CHICAGO BRIDGE &« IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


46 Heriey Building 1520 Lofyette Building Philadelphia 1608—1700 Walnut Street Building 
Havane 402 Abreu Buildi Selt Lake City | = First Security Bonk Building 
Houston 2 2 Sen Francisco 1) 1251—22 Conary Street 
2463 McCormick i Les Angeles 14 ' ! 133) Henry Building 
2234 Guildhall Building New York 6 Building Tulse 3 1626 Hunt Building 
AND LICENSEES 
Ateliers et Chontiers de la Seine Maritime, Paris, France Horton Steel Works. Limited, Fort Erie, Ontario, Conade 
ia Tecnia Industrie Petroli, Rome, Italy Motherwell Bri & Engineering Company. Limited, Motherwell, Scotiand 
Constructions Metaliiques de Provence Aries-sur-Rhone, France England 
Chicage Bridge & Iron Company, Ltd., Apartado 1348, Coracas, Venezuelo O. Nether! 
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now ro—Protect Refinery Storage Tanks 


reduc € 
tute ti 
appl 
refiner 
means 


make 


aluminum 


ROTECTIE 
: 


ation 


poratio 
eval 
¢ two most imp 


met ¢ 


least. | 


howe 
he tanks at 
painted 


1, appear 


b 


rtant 


reas 
torage ft 


but 


pamt is 


For example 


tat ks, 


ippheatr 


atine 
objective 

xtremels 
Texas 


Aluminum 


rs ver 
paint 


losses 


by 
summer 


tank 
during 


trom 


mated 600 barrels per 


per 
the 
evaporation 


Veat 
lect ti 
refiecting 
mont savings 

onsiderable when 


| tanks are 


a tar mun r storage 
my 
I painting is a well organized 
On re with Humble Oil & Refining 
tank maintenance 
the 
scraped 
pneumatic buffer 
about 20 feet 
ottom of the tank 
the tank from a 
is lowered from 
When a fall has 
brushes on a 
then on 


s st 

The pr 
part 
ind butfe 


im falls is a 


rage 
ram 


scaics and 


off with 


begins when 


rust 


are 


tank 
cleaned, the crew 
red lead 
talls t 
and priming 


the 
been 
coat of 
the 


cleaning 


primer moves 


next repeat operation of 


This routine keeps 


Left—Crew cleaning storage tank with pneu- 
matic buffers to remove rust and scale 
Bottom—After “fall” has been cleaned, crew 
brushes on red lead primer, which prevents 
attack of rust on cleaned area 

Above—Painter spraying finish coat of alumi- 
num paint on tank from bosun'’s chair, while 
helpers move A-frame buggy 


the new 
work on 
red lead 
corrosion 
the 


old pamt scales and rust out ot 
needed t 
the 


pamt, tewer 
a tank at one 
priming coat is applied betore 
opportunity to set in on 


Thietlh are 
time, and 
has an 
surtace 

tank 


a second « 


cleaned 

When the 
primed 
sprayed on, a t a 
aluminum ts applied by spray gun. Spray 


is done trom a be air 


leaned and 
primer ts 


has been 
rat 

finish coat of 
painting sun's ¢ 
swung 
anchored to 


Two 1 


buggy 
tank root 
the 
the 


the 


from a movable A-frame 
center of the 
the buggy alone 
while 
Alter 
the root 1s 

t-petro 

al that 


ure 1s 


edge of and steady it 
painter 
tank hi 


sprayed 


leum tv] 


spraying 


painted, 


remams plabl D ruct 
black paint 


of plates 


spray 


brush 
barre 


Is 


e 70.000 square 


140,000 
aints 70 to 100 tanks 
lot of 


requires a 


< 
— 
m corrosion and 
prod ts consti 
storage well | 
are indicative of good housekeeping in : 
the plant 
In any paint jol, however surtace 
preparation and of the pr 
tective tremely unportant 
if the pamting are t 
ealiz corrosive conditions ~ 
nm the ( oust reduc to about 4 
six years fay hict 
lasts from 10 to ¥y the rest 
f the State, storage 
tanks reduce evaporation HE an esti - 
ee 
| } 
| 
= 
. ty ‘ 
tank rea s about 936 manhours and 
( 4 ee paints to cover thi: feet of 
f its according H ble Pipe 
{ work and a lot of paint 
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Licking an old problem.... 


That's not all! Recent Cooper-Bessemer re- 
finements make these engines sensationally 
economical even at fractional loads . .. the 
highest thermal efficiencies ever reached in 
practical heat engines. The gas goes farther! 


Cooper-Bessemer gas-diesels are licking an 
old problem in field pumping and drilling 
operations. Where gas fuel is not available 
at the outset, wherever gas is available but 
Why not get complete, specific information 
: as applied to your conditions? The nearest 
They thrive on virtually any combination of oil Cooper-Bessemer office will be glad to ex- 
and gas or on 100% fuel oil. They even adjust plain how you can save... and savel 
automatically for the slightest variation in gas 
supply. Thus you can always make maxi- 


mum use of waste or low-cost gas, starting 
or falling back on full or partial oil operation Whe 


as required. 
Cooper-Bessemer 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va. 


San Francisco, Calif. Houston, Dalles, Greggton, Pampe and Odessa, Texas { MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
Seattle, Wash. Tulsa, Okla. Shreveport, La. St. Louis, Mo. Los Angeles, Calif. 
Caracas, Venetuela Gloucester, Mass. Calmes Engineering Co., New Orleans, La. 
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LOVER THE 


Graver Double Deck Floating Roof Tanks 


Look at refineries and terminals 
wherever you go and you will see 
Graver conservation equipment 
at work, positively preventing va- 
por losses for producers, refiners, 
and marketers. The proven per- 
formance of the Graver Expan- 
sion Roof makes it the choice of 
the world’s leading oil and pipe 
line companies...and the 
records of savings with Graver 
Floating Roofs, Pressure Vessels 
and Graverspheres are equally 
convincing. 


For complete details and case 
histories, call a Graver repre- 
sentative — today. 


Graver Pressure Vessels 


____ FABRICATED PLATE DIVISION 


GRAVER]|» GRAVER TANK & 


EAST CHICAGO, IN DIANA 


| 
‘ | \ j | 
' Graver Expansion Roof Tanks Manifolded to Cone Roof Tanks 
| 
Graverspheres 
| 
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The MONTH... 


in the 


INDUSTRY 


Perkin Medal Recipient Says Research 
Is Backbone to Higher Living Standard 


The highest award of the Society of 
Chemical Industry—the Perkin Medal 
for 1950—was awarded Eger V. Mur- 
phree, president of 
Standard Oil De- 
velopment Company, 
central research af- 
filiate of Standard 
Oil Company (New 
Jersey) in New York 
early this month 

n his acceptance, 
Murphree said that 
industry's faith im 
research and the ex 
penditure of capital 
to back up that taith 
are major tactors m 
increasing the stand 
ard of living, declar 
ing that “the development of new or 
improved products and techniques in 
our industries, provides for continuing 
high rates of employment 

The meeting was a joint affair of the 
American Chemical Society, American 
Institute of Chemical Engimeers, the 
Electrochemical Society and the Amer 
ican section of the Society of Chemical 
Murphree was the forty-fourth 
medal which was 
founded in commemoration of the 50th 
anniversary of the coal tar color in- 
1856-1906 
In illustrating the cost of research to 
Murphree 
pointed to three major projects initiated 
by Standard Oil Development Company 
Cost up to now of development of butyl, 
described as a basically safer rubber for 
inner tubes, was put at $11 million. The 


fluid catalytic cracking process, cost $9 


Murphree 


Industry 


recipient t the 


dustry, 


achieve workable processes, 


million when the first plant was com 
pleted, he added, and to develop the 
process for making synthetic toluene, the 
final expenditure was another $2 million 

“In most uses ver substantial costs 
in researc and development were in 


volved betore there was any assured 
This would 
f new industrial 
lt from the work 
ations, although im 


commer al CSS he said 
indicate iat e in 


development wl re 


by laree 

portant clopments have will 
continue t result trom the research 
vork of smaller firms and individuals 
[he incentive for the financial risks 
involved im creating these developments 
comes tror the expectations of pront 
for those which are successful. I hope 


we never see the day when through re 
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strictive legislation or other government 
action, this expectation ceases to exist.” 

Murphree holds some 21 patents rang- 
ing from obtaining oxidation products 
from hydrocarbons to method and ap- 
paratus for contacting solids and gases 
and has published more than 25 papers 
on synthetic rubber, catalytic cracking 
and application of the fluid solids tech- 
nique to producing synthetic liquid fuels 

Other business connections include 
Solvay Process Company, Standard Oil 
Company of Louisiana and Standard Oil 
Development Company where he has 
been vice president, and executive vice 
president 


Bureau Figures Predict 
Oil Rise of 3.5 Percent 


Indications the last week of December 
were that the Bureau of Mines forecast 
for 1950 would probably show a 3.5 
percent rise in total demand over 1949. 
This is assuming normal weather and 
no interruptions in business activity, as 
well as taking into account increasing 
natural gas competition for fuel oil 
markets in the northeast and midwest 

Also indicated were an excess of a 
10 percent rise in heating oil demand, 
as against 1949's drop of around 3 per- 
cent compared with 1948; a decline in 
residual oil demand about in kne with 
what the bureau regards as normal 
downward trend, 1 to 2 percent; an 
increase in motor fuel demand of a 
further 4 to 5 percent or to nearly 2.6 
millon barrels per day; and that imports 
will care for 1 to 1.5 percent of the rise 
in total demand for all oils, and other 
sources about as much, which would 
mean higher demand for domestic crude 
of not more than 1.5 percent 


Use of Tracers Outlined 
Use of radioisotopes by oil cx mpanies 
will reduce manufacturing and transpor 
tation sts of petroleum products 
according to a December prediction by 
Logan B. Emlet, director, operations 
division, Oak Ridge National Labora 
tory Emilet said that 
are distinguishing 
different grades of ol flowing through a 
pipe line by 


some oil com 
between 


adding a small amount of 
um to the lime at the 
liquids \ 
Geiger counter gives positive indication 
of interface between liquids at any point 
in line. (Also see page 131.) 


radimactive 
pom? separating the two 
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TEXACO PLANT DEDICATED — Governor 
Alfred E. Driscoll of New Jersey dedicated 
The Texas Company's new $60,000,000 
refinery at Westville, N. J., on November 
29. Phote shows Governor Driscoll throw- 
ing the switch which blew the refinery 
whistle, officially placing the plant in op- 
eration. To be known as Eagle Point Works, 
the new plant will process 40,000 barrels 
of crude oll per day. 

Phote shows Herry T. Kiein, Texaco 

Michael 


superi 
new plent, whe officiated at opening cere- 
monies. 
See page 124 for other Westville refinery 
information. 


Independent Refiners 
Organize in 25 States 


Independent Refiners Association of 
America, a new national organization 
which had its beginning in Chicago dur 
ing the recent American Petroleum In 
stitute meeting, has been organized in 
25 states to act as a spokesman for in 
dependent oil refiners on local, state and 
regional levels. Headquarters are in 
Hiouston, Harry Leyendecker, vice presi 
dent of Eastern States Petroleum Com 
pany, and temporary chairman of the 
association’s executive committee said 
that the IRAA will also carry on an 
educational program within the oil in 
dustry and work with members of Con 
gress and congressional committees to 
present independent refiners’ viewpoint 
on legislation affecting the industry 

“Conditions in the industry which have 
led in recent months to closing of inde 
pendent refineries have created an emer 
gency,” he said “The association will 
work by all lawful and legitimate means 
additional closings and, in 
other units of the oil 
industry and with the understanding and 
help of the general public, to bring about 
conditions which will enable the inde 
pendent refiners to survive 


to prevent 
cooperation with 


Other members of the executive com 


mittee imclude Robert O. Anderson, 
president, Malco Refining, Inc lames 
P. Dunnigan, president Producers Re 
fining, W. Branch, Mich.: D. EF. Foster, 


president Wisconsin Oil Refining Com 
pany, Sheboygan, Wis.; M. Lloys Freese, 
vice president, Bell Oil & Gas Company, 
Tulsa; D. W. Hovey, president, Danaho 
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THE MAN'S CALENDAR 


quarters will be in Shreveport, La 
Officers of the new company are J. B 
Atkins, president; Vernon B. Chance, 1950 ’ 
, vice president and general manager; J JA ; 
Company, Houston; Fred B. Saunders, Houston, vice president: Ameri Society of Heating and 
president nl & Re and J. |. Polk, Shreveport, secretary 
ichita ans.; an treasurer. The board of directors is com American Institute of Electrical 
president, Frontier Re prised of E. J. Hudson and Saunders Engineers, Winter General Meet- 
Colo 1 ing, New York, Hotel Statler. 
Houston Harvey Mel ean, Ed Parkes, 
association plans t \ H. and C. H. Williams of Corpus 


FER. 
each major oil pro Christi 8 Air 
sente: niv ity rhigan S 
represented by Public Health, Ann Arbor, Mich. 
10 Southern Gas Association, Meter and 
Regulator Conference, Houston. 

12-16 American Institute of Mining and 

Metallurgical Engineers, Annual 

Meeting, New York, Hotel Statler. 
15-17 Spectroscopy Society of Pittsburgh, 

Conferences on Ses | 

Chemistry and Ap 

Penn Hotel 
American Society for Testing 

Materials, Committee, D-2 on 

Petroleum and Petroleum 

Products, § ng Meeting, 

Washington, D.C., The Shoreham 

Hotel 
American Society for Testing 

Materials, Pittsburgh, William 

Penn Hotel. 


The MONTH... 


Refining 
K h, 


M.H 


Company 
Robineau 
fining Company, Denver 

In the future, the 
set up machinery im 


Feb. 3 


ducing state and region 
the IRAA membership ¢t pre 
local spokesman for the 
means of handling k 
Refiners who attended the 
ing in Chicago, and others who 
invited to join the associat 
Alabama, Arkansas, Coloradk 
Indiana, Kansas, Kentucky, 
Louisiana, Michiwar Minnesota. Miss 
Montana Neb aska, Ne Mex 
ico, New York, Ohio, Oklahoma, Penn ri 
suth Dakota gram tor the 
West Virginia, Petroleum 
1950 
meeting of the divi 
refining to le 
May 1-4 in 
Ohio. 
Smith, 


vide a 


association and 


API Announces Program 
For 1950 Refining Meet 


Seven technical sessions covering cor 
disposal, automo 


matters 


initial meet 
have 
heen are sion, trammge, waste 
fuels 
research, new pro 
and refinery 
maintenance will 
mprise the pro 
Amer 


Insti 


located in tive analytical 


Illinois, 
20-24 


Pennessee 


W 


sylvania, 
Texas, Utah 


and Wy 


msin can 


tute’s midyear 


sron ot 
held 


Zeder SAE President, 
Other Officers Named Chester F. 


E.nywineers Standard Com 
1950 presi pany (New Jersey), 
engineering New York, and API 
president of re 
hning, m ann 


American Road Builders Association, 
Annual Meeting, (Including 
Airport Division), Cincinnati, 
Netherlands Plaza Hotel. 
National Electrical Manufacturers 
Association, Chicago, Edgewater 
Beach Hotel. 
27-29 Western Petroleum Refiners Associa- 
tion, 46th Annual Meeting, ¢ 
San Antonio, Plaza Hotel. 
said 
APRIL 


13-16 


© Socrety t ve 


as elected ( Zedet 
dent. Zeder, chairman of the 
board of Chrysler ¢ orporation 
viously 


Smith 


vice 


uuncing the program, 


meetings will a 


raduate the regular committee 

and holds be mecluded 
Papers to be 

sessions should be 


M arch 1 de 


tor of rehning 


1933. He is a 
Micl 


tion's labs 
the 


since 


Seciety of Automotive Engineers, 
Aeronautic and Air Transport, 
New York, Hotel New Yorker. 

National Association of Corrosion ; 
Engineers, Annual Conference and | 
Exhibit, St. Louis, Jefferson Hotel. 

Illinois Institute of Technology, 

Midwest Power Conference, 
Chicago, Sherman Hotel. 

American Society of Mechanical 
Engineers, Washington, D.C. 

Hotel Statler 

Southwestern Gas Measurement, f 
Short Course, Norman, Okla., 

University of Oklahoma. 

National Petroleum Association, 
Cleveland, Ohio, Hotel Cleveland. 

Industrial Accident Prevention 
Association, Toronto, Canada, 

Royal York Hotel 

24-2 Natural Gasoline Association of 


niversity of wan 
submitted for the various 
addressed before the 
adline to W. T. Gunn, direc 
division, American Petr« 
Institute 50 West S0th Street 


York 20 


+7 


leum 


New 10-14 


11-13 
Sun Director Retires 
William Mason, 


ot mdustrial relations, 


chi 
(nl Com 
years in the 
mitinue 
until the an 


directe 
Sun 
after 45 

Maso 


directors 


12-14 
24-25 


retired 
ndustry 
mn the board of 


pany, has 


petroleum will « 


nual meeting t stockholders i 
1950. Wilham Ek. Zimme 


director of 


April 
rman is Mason's 
uccessor as industrial rela 
tions 
Mason 


1926 as 


yned Sun Oil 


manager of the 


Company in 
Marcus Hook 
refinery after 22 years in oj, refineries 
m the west coast. He has been a mem 
ber of the board since 1947 
Zimmerman been 
acer of the mdustrial 
ment 


issistant) superimten« 


has assistant 
relations depart 
previously serving as 
lent im el 


Marcus Hook 


man 


since 
ot 


personnel at the refiner 


Superintendent Moved in 
Pennzoil Personnel Change 


America, Annual Convention, 
Fort Worth, Texas, Texas Hotel. 
American Society of Mechanical 
ngineers, Process Industries, 
Pittsburgh, William Penn Hotel. 


24-26 


MAY 

1-4 American Petroleum Institute, 
Division of Refining, Mid-Year 
Meeting, Cleveland, Ohio, Hotel 
Cleveland 

Independent Petroleum Association of 
America, Twenty-first Mid-Year 
Meeting, Los Angeles, Biltmore 
Hote! 

American Gas Association, Natural 
Gas Department, Spring Meeting. 

ulsa, The Mayo H 

Liquefied Petroleum Gas Association, 

Ch Palmer House. 
ou Indust Committee, 
icago. 

National Fire Protection Association, 

American Gas Association 


7-9 


S-11 


15-17 


15-18 


Exhibit, Atlantic City, N. J., 
inman, general superintendent Haddon Hall. 
The Pennzoil Company's refinery, has 
Processing Firm Formed been transferred to the general offic 
Ohl ‘a, aS manager of researcl 
To Operate Atlas Refinery wad development. \. Hoffman. tor. ©CA Savings Suffer Drop 
ur atu an refining mer assistant superintendent, succeeds Net savings for patrons of Consumers : 
tmpamies have Danas the tacilities hier Cooperative Association and its subsidi 
f Atlas Ohl & Refining Compar and H. A. Weymouth, who has been divi ary Cooperative Refinery Association ; 
have forme Atlas Proce Company on manager f the western division dropped 99 percent during the fiscal vear ' 
t erate Atlas Re ‘ ‘ Pipe Line Kansas City, M wi retire a oa ending August 31, 1948, according to ' 
nierests. ( sideration wa eC] ted as kton will be wester livistion man H \. Cowden, president. Savings of } 
mil 4 le Cartl awe Kansas Kan. R. K. Peppard $8 milhon at that time dropped to $86 
tron, | ted ( " i ‘ ed imager of th u 44 for the fiscal vear ended August 31, 


upgrade material extracte in the juarters w be established in the soutl 


Refineries reached a new high in 
Carthage area of Fast 1, averaging 19,678 


150 


| 
MAR 
4 4 
5 
Zeder Fox 
ul norary master’s degree from Law — = 
rence Institute t Technology and an : 
nora doctor degree trom che Um 
versity of Daytor 
Other flicers named include vice 
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Armstrong's Solvopruf, applied with either brush or trowel, 
seals corkboard or cork covering against attack by solvents. 


How to protect insulation from attack by solvents 


Cork insulation can now be thoroughly protected 
against the deteriorating effects of solvents. 
This is made possible by Solvopruf, a new com- 
pound developed by Armstrong. Solvopruf re- 
sists the liquid solvents and fumes that may 
attack vital insulated cold lines in chemical 
process plants and refineries. 

This new product is specially formulated for 
use either as an adhesive or a protective finish. 
It is a self-curing compound that can be applied 
by brush or trowel and sets to a rubberlike film 
in two hours at room temperatures. It will re- 
main in this condition when exposed to tem- 
peratures from 35° below zero to 125° F. After 
about a week of aging, Armstrong’s Solvopruf 
is resistant to the action of toluol, methyl ethyl 
ketone, gasoline, kerosene, water, and benzol. 


WATE RIALS 
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In one oil refinery where solvent vapors are 
a special problem, Armstrong's Solvopruf was 
applied three years ago to cork covering on cold 
lines. In this test, as well as in extensive testing 
in Armstrong's Research Laboratories, Solvopruf 
has satisfactorily withstood solvent attack. 

Meeting and solving all types of insulation 
problems is part of the day-to-day work of 
Armstrong’s Contract Service. This complete 
contracting organization offers buyers of low- 
temperature insulation a complete package, in- 
cluding qualified engineering advice, efficient 
materials, and skilled mechanics to apply them. 
For full information on this service, write today 
for the free booklet, “People Make A B 
Good Insulation Job.” Armstrong Cork 
Co., 7501 Concord St., Lancaster, Penna. 
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j An exposition of modern analytical 
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: burgh conference on analytical chemis 
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Ethy! Vice President 


Joseph A. Costello has been named vice 
president of Ethyl Corporation 
been 


previous 


He has 


Costello 


as special assistant to the director 


Spectroscopy Conference 


year's record output. He said that total 
net sales of refined fuels reached 5 
million barrels during last fiscal 


year 
up 16 percent from the previous year 


Petroleum 


W ashing 


division 


e ACS and 


Celebrates Fifty Years 


With Stone and Webster 
William N 


the Spectroscopy Society of Pittsburgh. 
During the conterence, February 15-17, 
sessions will be held on analytical 
chemistry, infrared spectroscopy, emis 
sion spectroscopy, ultraviolet absorption 
spectroscopy, and specialized techniques 


Socony Paint Division 
Adopts New Company Name 


\ change in name to Socony Paint 
Products Company, has been made by 
the Socony paint products division of 


Socony-Vacuum Oil Company, Inc. S 
G. Lansing is president of the company 
The company operates a new paint 
plant at Metuchen, N. J., and a division 
office at 59 East Van Buren Street, 
Chicago. For nearly 70 years manufac- 
turing operations were carricd on in 
Long Island City, N. Y. Other manu- 
facturing plants of the company are in 
Beaumont, Texas, and Los Angeles 


Freedom Valvoline Sold 
To Ashland Oil & Refining 


Freedom Valvoline Oil Company has 
been sold to Ashland Oi] & Refining 
Company and will continue to operate 
as a separate organization, according to 
Paul G. Blazer, board chairman of Ash- 
land and director of the other company 
William G. Bechman, board chairman of 

reedom Valvoline Oil Company, who 
becomes director of Ashland Oil & Re- 
fining Company, said that inheritance 
and income taxes forced sale of the 
company 


Socony Medical Director 


Dr. George M. Saunders, associate di- 
rector of the medical department of 
Monsanto Chemical Company, has been 
appointed medical director for overseas 


operations of Socony-Vacuum Oi!) Com- 
pany, with headquarters in New York 
He has been with Monsanto Chemical 
Company since 1947 
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man 


ager 
dent 


and director 
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has served 
successively as drattsman 
engineer and 
In 1928 he was ele« 


chet 


vice 


orat 


drafts 


prest 


1941 he 


received the honorary degree of 
doctor of engineering from his alma ma 


ter. He resigned as a vice president in 


1948 but has continued as a director 


Bahrein-Caltex Group 
Make Executive Changes 


Pinckard Bromstedt 


William Henderson Pinckard, presi- 
dent of The Bahrein Petroleum Com- 
pany Limited and of California Texas 
Oil Company, Ltd., since 1946, has be- 
come chairman of the board of directors 
and chief executive officer of the Bah- 
rein-Caltex group of companies. William 
Frederick Bramstedt, director and execu- 
tive vice president, will succeed him as 
president 


Safety Council Award Given 
Whiting Plant Foreman 


The National Safety Council award of 
merit was given A. J. Olson, tin shop 
foreman, in the mechanical division of 
Standard Oil Company (Indiana) Whit- 
ing refinery, on the occasion of his 
recent retirement. The department which 
employs 89 men, has achieved, under his 
supervision, a record of 29 years without 
one lost-time accident, plus 2.3 million 
accident-free man-hours. This was the 
first time that the award was given to a 


person not exclusively in safety work 
Olson joined the company as a tinner 
36 years ago and has been tin shop fore- 
man since 1916 


Magnolia Refining Division 
Makes Three Staff Changes 


Douglas N. Ezzell, former chief proc- 
engineer at Magnolia Petroleum 
Company's Beaumont refinery, has been 
transferred to Arabian American Onl 
Company as superintendent of manufac- 
turing the Ras Tanura 


ess 


at rehnery on 
the Persian Gulf. Ezzell joined Magnolia 
Petroleum Company in 1937, serving as 
chiet process engineer over the technical 
department's light oil section, and in 
1947 over the planning and coordinating 
section. Curtis M. Klaerner, who takes 
over Ezzell’s position, is succeeded by 
Eber H. Peters, Jr, as assistant chief 
process engineer in the section 
Roy M. Ferris has been elected chair 
man of the Sabine subsection of the 
American Society of Mechanical Engi 
neers. He is with the planning and 
scheduling section, engineering depart 
ment of the Beaumont refinery of Mag 
nolia Petroleum Company. John Pet 
kovsek, engineering department, was 
elected chairman of the Beaumont-Port 


Arthur chapter of the 
Engineers. Clyde 
the engineering 
tary-treasurer 


Heads Petroleum Institute 
The Council of the Institute of Petro 
leum, located in London, has nominated 


Institute 
B. Trevey, 
group 


Radio 
with 
Was name d se cre 


aiso 


C. A. P. Southwell president of the 1950 
session. Southwell, managing director of 
Kuwait Oi] Company was pre 
viously manager of Fields and Geolog 
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For 
special 
conditions: 


AnaconnA Duplex Heat Exchanger Tubes 

on request are supplied with the 

ends of the external tube cut back to 
receive ferrules for rolling into the 

tube sheet. Ferrules can also be supplied. 


AnaconvA Duplex Tubes are available in a 

wide range of metals. These tubes can be 
supplied with the copper or copper alloy drawn 
either inside or outside of the steel tubing. 

For example, in a diethanolamine stripper, 

a copper-steel combination is called for, 

with copper on the outside of the tubes 

to resist corrosive steam and steel on the 

inside to resist attack by the amine. 


For general information on ANACONDA 

Duplex Tubes write for Publication B-2. 

And remember that ANACONDA metallurgists 

are always ready to help you solve your tube 

problems. Address The American Brass Com- 

pany, Waterbury 88, Connecticut. In Canada: 
Anaconda American Brass Ltd., 

New Toronto, Ontario. am 


For efficient heat transfer ANACONDA 
Heat Exchanger Tubes. 
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ical Branecl Anglo-lranian Gil Com 
pany, Ltd. In 1936 he was elected to the 
council of the Institute and in 1948 was 


iade a vice president 


1950 Instrument Exhibit 


The fifth national instrument cor 
ference and exhibit ponsored by the 
Instrument Society of America, will be 
held in the Memorial Auditorium, Bui 


falo, N. Y September 18-22 
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Lab Finds Cobalt 60 Useful 


In industrial Redlography 
John X-Ray Labor 
N 7 claims to be the 
Cobalt 60 
dustrial 


atory, Caliton, 
first lab to use 
a radioactive material, for in 
radiography, in place of radium 


The lab, which has received a 350 milli 
curies source of radioactive Cobalt 60, 

ums that since the material has a 
smaller focal spot size than the equiva 


lent amount of radium 
be obtained by the use 
Applicat 
offered by the lab 


4 separate 


better results can 

this new radio 
ns to any field job are 
which has designated 
building for 
the material 


isotope 


exclusive use of 


Names in the 


Industry News 


B. Bynum Turner, for the 
rdinator 
$40 million 
promwram, 
ted 


man 


last 
Ethyl Corporation's 


two 
years co 
pl int «x 
has 


pans 


gen 
iger ot 
manufacturing at the 
Baton Rouge 
plant He succeeds 
John H. Schaefer, 
vice president and 

ector, who returns 
to New York to di 
ect manutacturing 
from the 
mmpany's head 


ypperations 


quarters. Clinton W. 

Bond will continue Turner 
is resident manage: 

in charge of the Baton Rouge plant 


Roy J. | mat 4 assistant to the presi 


lent of in-Am Southern Corporation 
has elected a vice president 
Diwoky was formerly an executive in 
the manufacturing department of Stand 
ed Oil Company (Indiana). In lune 
1949 he joined the board of directors of 
Pan-Am Southern Corporation's prede 


company 


Warren L. McCabe, 


vice president 
and director of research of The Flint 
kote Company, has been named presi 
lent of the American Institute of 
Chet al Engineers for 1950. Other 
fficers are T. H. Chilton, Vice Presi 
lent, technical director of the develop 


mineerme division, F. I. du Pont 


le Nemours & ¢ Secretary L. 


Tyler; and Treasurer C. R. DeLong. 
New directors include C. G. Kirkbride, 
e president im charge of research and 
levelopime Houdry Process ( ry 
ition, Marcus Hook, Pa.; W. G. Whit- 
man, head t department of chemical 
enginecring issa usetts Institute of 
Technology; G. E. Holbrook, assistant 
lirector the tect al livisnor 
gamec cheneals department, lu 
Pont de Net rs & ( mpany and R L 


Murray, executive vice president, Hooker 


Klectrochemical Company Niagara 
Falls 

Bert Pershing Newton, ice president 
n charge torent arketing 
ations for Gulf Ohl | As 
tired. Newton has also retired as vice 
president and a direct Gulf Ref P 
Company vice president R 
search & Development Company. and a 
lirector f Kuwait Ohl Compa Ltd 


He joined Gulf Oi! Corporation in 1921 


He is succeeded by William A. Berry- 
man as vice president of Gulf Oil 
Corporation's foreign marketing opet 


ations 


William Klabunde has joined Houdry 
Process Corporation in Philadelphia as 
4 patent attorney mm engineering Kla 
bunde, a graduate of the New York Law 
studied engineering at Steven's 
Institute of Technology. He has also 
been patent attorney with Western 
Union Telegraph Company 


Dr. George Granger Brown, head of 

department of chemical engineering 
at the University of Michigan, has been 
appointed director of engineering for the 
Atomic Energy Commission. Dr. Brown, 
who ts particularly well known for his 
vork mm the field of distillation, has been 
on the chemical engineering staff at the 


the 


Executive Promotions Made 
By Universal Oil Products 


University of Michigan for 25 years and 


has been head of the department since 
1942. In his new position, he will be on 
a one-year leave of absence from the 


university 


Dr. Wilbur H. Miller has 


pointed technical 


been ap 
representative and 
assistant manager of American Cyan- 
amid Company's Washington, D. C 

office to act between various 
governmental laboratories and the com- 
pany’s technical facilities. Dr. Miller has 
been on the staff of the company’s Stam- 
ford research laboratories since 1941 and 
has several publications and patents for 
his work there in organic synthesis, 
chemotherapeutic agents and enzymes 


Millard G. Gamble has been named pres- 
ident of Shipping Company, a sub 
idiary of Standard Oil Company (N.J.) 
All activities of the latter's marine de 
partment and and sea-going per- 
sonnel will be transferred to the shipping 
company. Other officers of Esso Ship- 
ping Company are John J. Winter- 
bottom, executive vice president; John 
D. Rogers, vice president; Clinton De- 
Witt, treasurer-comptroller, and Edmund 
A. Flotten, secretary 


Roy S. Reed, former industrial 
tions supervisor at Stanolind Oil and 
Gas Company's North Texas-New Mex- 
ico division office in Fort Worth, has 
been transferred to general offices in 
Tulsa as labor relations supervisor 
Walter E. Forry will be personnel super 
visor in Tulsa. He was former division 
industrial relations supervisor in the 
‘exas-Louisiana Gulf Coast division of 
fice, Houston 


as liaison 


Esso 


shore 


rela 


Joseph A. Costello, who 
elected vice president of the 
poration, been with the 
more than 20 and 
sistant general manager of 
past hve 


has been 
Ethyl Cor 
company 
been as 
manufactur 
years. He first 
as a held representative in 


Has 


years has 


ing for the 
jomed Ethyl 


the sales department and served subse 
quently as manager of the Atlanta and 
New York sales divisions During the 
war he was special assistant to the di- 


rector of PAW 


refining of 


Dr. Donald G. Zink, has been named 
general s uperintendent,. chemicals prod 
ucts department for Stanolind Oil and 


(as Company. He will be in charge of 
all commercial development and market 
ing mm the field 


he was director 


Previously, 
ot techmical development 
for U. S. Industrial Chemicals, Inc.. be 
tore joumng Stanolind Oil and Gas Com 
pany in 


ot chemicals 


Venema Bockman 
M. P. Venema, former head of the 
patent department of Universal Oi! 
Products Company, has been elected a 
vice president by the board directors 


George A. Bockman, previously assistant 


treasurer, 18 now treasurer 

\ graduate of Armour Institute of 
Technology (now IHlinois Institute of 
Technoloeyv) and Georgetown Univer 


sity of Law, Venema has been with the 
mpany since 1935. He represented the 
mpany’s patent department in Was! 
gton trom 1941 to 1944 and in June 
ted that department's activities in 


Bockman has been with Universal © 
I lucts Company since 1922. serving 
is pt Ising agent ar then assistar 


Larry L. Smith, former Stanolind’s 
chief synthesis project engineer, is now 
superintendent of the Brownsville, Texas 
plant. Smith has been with the company 
since October, 1946, when he joined as 
a project engineer 


Lucian W. Carter, personnel manager 


Shell Oil Company's Wilmington, 
Calif., refinery, retired January 1, 1950 
atter more than 23 vears of service with 
the mpany. He had held the post since 
Februar 1930 except for one year, in 
the Los Angeles offic R. A. Pratt, 
“ will succeed ( aeter, for the past 
year is been assistant personnel man 
aver, Los Angeles office, and prior to 
ha Vas personnel manawer Shell 
Chemical Corporation, Houston 
André E. Briod, for 18 years wit! 
Chemical Company, former! 
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Five of the many reasons why the Koch Kaskade fraction- 
ating tray has made the bubbie tray obsolete and costly. 


Five of the many reasons why you will be using the Koch 
Kaskade tray tomorrow, if you are not using it today. 


| CLEANER 
44 
4 
AA 
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‘a 
We'll be glad to send you bulletin r-101, write or wire us 


ri) Full round open area - no turbulence in fluid stream. 
Leek proof after continued use. 


3) New floeting ball - resists pitting, s« hing and ab 


(4) No exposed seating surface in open or closed position. 
5] Easy to open or close under full pressure. 
oO Installed in any position. 


(7) Quarter turn (90°) opening and closing valve. 


ROCKWOOD BALL VALVES 


— Have proved their ability to the Dixie Brewing 
Company to stay on the job longer with no mainte- 
nance, giving clean, positive, dependable service 
hour after hour, day after day. That's why the 
brewmaster of the Dixie Brewing Company, after 
using Rockwood Valves for over a year on both 
water and beer lines says, “| have found Rock- 
wood Valves entirely satisfactory and recommend 
them unhesitantly for use in the brewery field.” 
This is typical of the kind of service Rockwood 
Valves are giving in oil refineries, food, paper, 
textile, chemical and rubber plants, etc. 
Rockwood Ball Valves are available in bronze 
in all pipe sizes from ‘2” to 2” for 300 p.s.i. 
working pressure. 
Write today for illustrated circular V-4. 


Distributors in all principal cities. 
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ROCKWOOD SPRINKLER CO — 
“102 HARLOW STREET WORCESTER 5S, MASS Muy OB 
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National Oil Products Company, ts now 
connected with R. S. Aries & Associates, 
New York consulting engineers. Briod 
will be chiefly concerned with com- 
mercial chemical development problems. 


C. Elmer Townsend, manager of Sun 
Oil Company’s insurance department for 
the past 31 years, has retired. He was 
employed by the Pennsylvania Railroad 
for 18 years before joining Sun Ojii 
Company 


Reese H. Taylor has been re-elected 
as president of Western Oil & Gas 
Association and John M. Pierce has been 
named vice president and general man- 
ager. Pierce was former executive sec- 
retary, a post which the association has 
abolished, All other officers were re- 
elected. 


Promotions Announced as 
Fluor Names Sales Heads 


Fluor Corporation, Ltd., has appointed 
George Dieter, general sales manager, 


Mellon 


Los Angeles, P. D 
Mellon, Canadian 
representative, Cal- 
gary, Can., and R. F 
Nagel, assistant sales 
manager in charge of 
Chicago sales office 
Dieter has been 
with the company 
since 1940 scrving as 
assistant project en- 
district 
and man 
manulactur 
Mellon, 


with Cal 


gineer, 
engineer, 
ager of 
ing sales 
previously 
gary and 
Company, ts the first permanent 
resent the company im 
ed industry design, en 
gineering, and construction projects im 
Nagel was associated 
with Universal Oil Products Company 
from: 1921 to 1945 when he jomed Fluor 
Corporation, Ltd., as head of the New 
York sales office until 1946 


LPGA Sets May Meet 

Sales and service will be the keynotes 
of the Liquefied Petroleum Asso 
ciation’s convention and trade show to 
be held May 8-11 in Chicago. Also 
scheduled are talks by industrial leaders 
and a progress report 


national 


Nagel 


(sas 


resident t re 


petroleum ar 


western Canada 


(sas 


subjects 


on these 
on the recently launched 


(sas promot: 


New Houdry Offices 


ffices of Houdry 


The principal 


ess Corporation have been moved to 1528 
Walnut Street, Philadelphia 2. Former 
headquarters were at 225 South 15t! 


Street 
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Shell Research Conference 
On By-Products from Crude 


Dr. M. F. Spaght, president of Shell 
Oil Company, and J. Ff “Jimmy” 
Doolittle, vice president, were among 
those attending the company's semi- 
annual research conference at the San 
Marcos, near Phoenix, Ariz., December 
5-12. Others present were A. J. Johnson, 
vice president, F. S. Clulow and C. EF 
Davis, vice presidents of Shell Onl 
Company, and W. P. Gage, vice presi 
dent of Shell Chemical Corporation 
Scientists from Shell research labora- 
tories at Houston, Wood River, IIL, and 
Martinze and Emeryville, Calif., also 
participated in the discussions which 
were aimed at planning future scientific 
investigation for pr ducing greater 
amounts of products from crude oil 


Follis Succeeds Collier 


H. D. Collier has resigned as chair- 
man of the board of directors of Stand- 
ard Oil Company, of California, effec- 
tive December 31, 1949, but will continue 
as a director and chairman of the finance 
committee 


R. G. Follis, vice chairman and for- 
merly president, will succeed Collier as 
chairman and T. S. Petersen, who was 
elected to the presidency on January 8, 
1948, will continue in that office 


Du Pont Gives $100,000 


In Grants to Universities 

A $10,000 non-restricted grant-in-aid 
for 1950-51 has been granted to each of 
the following ten universities by 
du Pont de Nemours and Company, Inc.: 
California Institute of Technology, Cor 
nell University, Harvard University, 
Massachusetts Institute of Technology, 
The Ohio State University, Princeton 
University, Yale University, University 
of Illinois, University of Minnesota, and 
University of Wisconsin. The company 
also provided $20,000 to the University 
of Chicago for a calendar year 1950 
membership in its institute for the study 
of metals 

The company’s plan which was in 
augurated in 1948 on a trial basis with 
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the aim of increasing the amount of 
such research being done in this country. 
The plan specifies that the universities 
themselves select the research projects 
for which the grants will be used. Funds 
are not included for construction or en- 
dowment, but for operating expenses, 
purchase of chemicals, apparatus, or 
equipment needed in the conduct of re- 
search. 


DEATHS 


Herbert E. Nunnery of Jackson, Miss., 
special representative of the American 
Petroleum Industries Committee of the 
API died in Jackson, Miss., December 
16. A graduate of the University of Mis- 
sissippi law school, Nunnery was assist- 
ant attorney general of the state of 
Mississippi. From 1933 to 1942, he served 
as executive secretary of the Mississippi 
Petroleum Industries Committee 


Fred G. Bannerot, Sr., veteran Penn- 
sylvania refiner, died suddenly Decem- 
ber 2 at his home in Pittsburgh. Banne- 
rot was president of United Refining 
Company and vice president of Elk Re 
fining Company at Charleston, W. Va 


REPRINT POLICY 


Due to increased printing and handling 
costs, Perroteum Reriner effective Jan- 
uary 1, 1950, has instituted a new policy 
with regard to small, individual orders 
for reprints of its articles. Instead of sup- 
plying these free WHEN REPRINTS 
ARE AVAILABLE, a charge of 50 
cents per copy will be made. 

Cash or company requisitions should 
accompany all such “individual” orders. 

This change does not affect the price 
for quantity orders (starting at 100 
orders) which will be quoted at any 
time upon request. 

This same 50-cent charge also applies 
to tear sheets of a particular article, tear 
sheets often being available when re- 
prints are not. 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 


(All figures in thousands of barrels—add 000) 


Crade Ov Gasoline Gasol and Distillate Resdual Fuel 
Trends in Production Runs to Stocks | Production Stocks Production Stocks  Preduction Stocks 
Week Ended Daily Stills Daily Week End) Weekly WeekFnd Weekly WeekPnd Weekly Week End 
January 31 15,086 102,973 | 37,733 oa 35,510 
Fetruary 28 111,040 30,689 34,742 
March 27 112,001 27,483 584 33,483 


May 29 

June 26 

July 31 . 
August 28 5,529 
September 25 5,343 
October 30 5.4 
November 27 5,617 
December 25 5,641 

1949 

January 29 5,403 
February 26 5,401 


March 26 5,188 
April 30 
June 25 4.004 
July 4,731 
August 27 4,700 
September 24 4,933 
Oetober 29 5,078 
November 5.192 
December 24 4,955 


111,128 


5.943 


120,446 56,971 
115,715 5.148 63.049 
109,964 6,243 70,767 
106,280) 6491 74,718 


103.015 7.016 35s 
104,917 4.971 91,7056 
110,164 7,835 7862 


« 
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we 
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| Dieter 
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4 
5,715 228,979 17,827 107,185 7,054 $4,862 0,508 39,660 
5,674 229,632 17,938 104,178 7,200 41,137 8.858 42,558 
5,718 230,720 17,646 99,116 6,823 52.429 9,080 44,618 { 
5,682 229,873 17,722 7,491 61s 5,818 53,544 Pi 
5,285 234,193 16,705 4.656 T1428 6.380 57.745 
5,626 239,702 17.509 61,925 7,479 77,118 
5,721 244,246 17,317 $0. 7,476 $0,375 9,477 63,960 “ae 
5,784 250,555 18,178 100,286 7,776 74,576 9,121 63,374 
5.490 255,459 17,531 114,677 747 63,142 S178 63,333 
5,412 261.965 17,621 124,382 7,430 4,008 8,225 50,348 
5,353 266,506 128,087 6,167 48,721 4.306 58,702 
5,273 271,255 «17,960 124,787 6,681 4,059 8,185 60,174 
5,297 275,100 18,324 ain 63,758 
5,322 274.114 18,462 7.856 06,146 
|, 5215 264,458 | 18,180 7.07 | 06,306 
‘i 5,509 252,069 19,002 7,74 64.459 
5.331 256,408 18.204 67,087 
{ 5,482 256,830 18,045 8,046 61,647 
197 


WESTERN'’S VERTICAL SECTIONS 


WESTERN 
HEAT EXCHANGERS 


Manufactured by 


WESTERN SUPPLY COMPANY 


P.O. SOX 1888 TULSA, OKLAHOMA 
SALES — DALLAS — MOUSTON 


Continuing a long and pleasant relation- 
ship with Warren Petroleum Corporation, 
Western was privileged to furnish a major 
portion of the bare tube atmospheric sections 
in the Maysville plant, as well as at the 
Antioch and Lindsay Stations. 

Western vertical atmospheric exchangers 
are available in surfaces ranging from 300 
sq. ft. to 2500 sq. ft. 


See Western's sections in the current issues of 
Refinery Catalog, Chemical Enginering Catalog, 
and Thomas Register 


San Francisco Representative: Trident Engineering Company 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 


DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 


Chemical Composition 
and Reactions 


General Introduction to Preparation of 
Hydrocarbons. | Jamison, 
Lessure, anp FE. Turner. Jour. Inst. of 
Petroleum, 35 (1949) pp. 590-620 

The paper is the first of three reports 
on past work of the Research Group of 
the Hydrocarbon Research Group of 
the Institute of Petroleum. It deals with 
the synthesis of hydrocarbons carried 
out in the period 1931-1944. The prep 
aration of 70 hydrocarbons is described, 
including hexanes, heptanes, octanes, no 
manes, cyclopentanes, cyclohexanes and 
numerous aromatic hydrocarbons 
bibliography of 121 references ts in 


cluded 


The Synthesis of Some Hydrocarbons. 
W. J. Hientnsorrom anp C. R. Porter 
(with Florence Edwards, Elsa Schlichterer, 
and F. Spitzer). Jour. Inst. of Petroleum, 
(1949) 621-30 

The authors describe the preparation 
of hydrocarbons at the University of 
Birmingham as part of the work of the 
Hydrocarbon Research Group. The syn- 
thesis of 17 hydrocarbons is included, 
ranging from paraffins to the alkyl ben 
zenes. A bibliography of 1% references 
is included 


Hydrocarbon Syntheses. By F. KR. Buck, 


B. B. T. T. S. Moore, 
\. R. Murray, S. H. G. 
M. M. T. Prant, |. C. ann E. R 
Wattiscrove. Jour. Inst. of Petroleum, 35 
(1949) pp 631-68 

This paper completes the 
descriptions of hydrocarbons prepared 
in the period 1940-43 at Oxford, and 
long list of heptanes, octanes, 
one nonane, several decanes and a num 
ber of cyclic compounds. A bibliography 
of 59 references is included 


series of 


covers a 


Pyrolysis of Butadiene. Marky THomas 
Mureuy anp ANN CHartes Duccan. Jour 
Am. Chem. Soc., 71, (1949) pp. 3347-9 

In the pyrolysis of unsaturated hydro 
carbons. it has been observed by the 
authors that the liquid products are 
frequently colored yellow. The first step 
in the present investigation was to pyro 
lvze large butadiene im 
order t traction 


quantities of 
isolate the vellow 
amounts large enough to analyze. In 
addition t« 


cyclopentadiene 


previously reported products, 
dimenthylful 
were 


styrene, 
hydrocarbon 
ot two higher 
indicated, 


vene, and a_ yellov 
identified. The 
boiling vellow 


presence 


fractions was 


January, 1950 


have not yet been identified 
obtained thetr 
butadiene are 


but these 
The hydrocarbons 
quantities per mol of 
tabulated 


Oxidation of Hydrocarbons Catalyzed 
by Hydrogen Bromide. Frenerick F 
Rust, anp Wittiam Vaucnan. Ind 
Eng. Chem., 41 (1949) pp. 2595-2616 

The paper is a summary of work done 
by the Shell Development Company on 
the gas phase, homogeneous oxidation 
of the lower hydrocarbons. The oxida- 
tion is found to be greatly modifled by 
the presence of hydrogen bromide. In 
the presence of this catalyst ethane ts 
converted principally to acetic acid, 
straight-chain paraffins mainly to ke 
tones, and branched-chain compounds 
chiefly to stable peroxides. The char 
acter of the product is determined 
largely by the most reactive carbon 
hydrogen linkage in the molecule. In 
these reactions the reactivities of these 
linkages increase markedly in the order 
primary, secondary, and tertiary. The 
introduction of oxygen under these con 
ditions is accompanied by a low degree 
of carbon-carbon bond = scission, the 
operating temperatures are low, and the 
conversion and yields are high. The 
summary paper is followed by four 
papers covering the oxidation of 
branched-chain compounds, straight 
chain compounds, ethane and related 
compounds, and aromatic compounds 


Vapor-Phase Dehydration of Dode- 
canol Over Alumina. CHantes A. WaLk 
er Ind. Eng. Chem., 41 (1949) pp. 2640-4 

The dehydration of normal aliphatic 
primary alcohols over alumina in con 
stant-pressure flow systems results in 
the formation of the corresponding 
olefin or ether or a mixture of the two 
By suitable regulation of the temper 
ature and flow rate it is possible to 
obtain the olefin as the maim product 

n general, this requires high temper 
ature and low flow rate. The results on 
dehydrating 1-dodecanol at varying feed 
rates over alumina at pressures of 40, 
160, and 320 mm. of mercury 
and temperatures of 302, 318, 339, and 
359° C. are reported. Conversions to 
olefin as high as 97 percent were ob 
tained. The maximum conversion to 
ether that was obtained was 40 percent 
The mechanism of alcohol dehydration 
\ bibliography of 14 refer 


ences is included 


Chemistry of Cracking Catalysts. 
Cuaries L. Tuomas. and Eng. Chem 
istry, 41 (1949) pp. 2564-73 

The chemistry of silica and alumina 
in the solid state is applied to the silica 


absolute 


is discussed 


A Gulf Publishing Company Publication 


alumina cracking catalyst. This led to 
the belief that the active part of the 
catalyst is formed when one aluminum 
atom shares four oxygen atoms which in 
turn are shared by four silicon atoms. 
An acidic hydrogen ion is thought to be 
with the four oxygen atoms 
the aluminum atom, Cata 
ascribed to this acidic 
hydrogen. The formula for the active 
part of the catalyst is written 
(HAISiO,).« where x indicates that it is 
part of a solid that may have the same 
or different composition. The monomer, 
HAISiO, cannot exist. For maximum 
activity the catalyst should have a com- 
position in which the atomic ratio of 
silica to alumina is one. To obtain maxi 
mum activity these catalysts should be 
made in special ways. Silica-alumina 
catalysts of maximum activity probably 
cannot be prepared by forming a silica 
hydrogel and depositing alumina on it 
A bibliography of 32 references is in 
cluded 


associated 
surrounding 
lytic activity is 


Catalytic and Thermal Cracking of 
Pure Hydrocarbons. Mechanisms of Re- 
action. 8. S. Gaeensrecper, H. H. Voco, 
ann G. M. Good. Ind. Eng. Chem.,41 (1949) 
pp. 2573-84 

Primary cracking of pure hydrocar- 
bons both with and without catalysts 
was studied in terms of the distribution 
by carbon number of the cracked frag 
ments to allow determining the mechan 
ism of molecular disintegration. The 
secondary reactions of the cracked frag 
ments were also followed. On the basis 
of the work done, cracking systems are 
assigned to two fundamental 
each described by a set of characteristic 
reactions covering both primary crack 
ing and the secondary reactions. Corre- 
spondingly, two types of reaction mech 
anisms are proposed, one a free radical 
(thermal type) mechanism based on the 
Rice-Kossiakoff theory of cracking, and 
the other a carbonium ion = (acid- 
activated type) mechanism derived from 
the work of Whitmore and others on the 
properties of carbonium ion systems. 
Cracking catalysts are available for 
either type of reaction mechanism; those 
that accelerate the free radical type re- 
actions are non-acidic, and that 
accelerate the carbonium ton type are 
Commercial acid-treated clay and 
synthetic silica-alumina cracking cata 
belong to the acidic Acti 
vated highly active nonacidic 
catalyst, gives a unique product distribu 
tion whicl a quenched 
free radical type of cracking. Activated 
pure alumina has weakly acidic proper 
ties and produces moderate catalysis of 


classes, 


those 
acidic 


lysts lass 


carbon, a 


is explained as 
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in catalyst recovery 


ln fluid or thermofor catalytic 
cracking Buell recovery systems have demon- 
strated continuous high-efficiency perform- 
ance in all the major refineries. Design infor- 
mation is available on the latest multi-stage 


collectors. Buell Engineering Company, 70 


Pine Street, Suite 5070, New York 5, N. Y. 


Engineered Efficiency in 


DUST COLLECTION 


WANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT NORTH AND SOUTH AMERICA 
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both types of reaction mechanism, the 
primary cracking corresponding to a 
free radical mechanism and the secon- 
dary reactions of product orefins follow- 
ing a carbonium ion mechanism 


Manufacture: Processes 
and Plant 


Heat Transfer and Pressure Drop in 
Heat Exchangers. Daniet. A. Dononvur 
Ind. Eng. Chem., 41 (1949) pp. 2499-2511 

The purpose of the author was to 
study the available experimental data on 
heat transfer coefficient and pressure 
drop on the shell side of heat exchang 
ers in order to present the underlying 
pattern that is revealed. A correlation ot 
the coefficient of heat transfer in un- 
baffled shells was developed that differs 
considerably from the ones presently 
used. For any particular baffled shell 
the coefficient of heat transfer is ex- 
pressed by the relation 


hR c(P&)" (# 
fo 
in which G,. is the geometric mean of 
the mass velocities across the tube 
bundle and through the baffle opening 
While G. varies with baffle spacing and 
size of baffle opening, C accounts for all 
other shell-side structural character- 
istics, such as arrangement of tubes 
within the shell and leakage areas 
Numerical values of C are found to be 
fairly constant for a given type of ex 
changer. Pressure drop data show that 
only partial flow penetration of the tube 
bundle occurs. The effect of this on heat 
transfer is considered. The interdepen- 
dency of the coefficient of heat transfer 
and friction factor was studied. Higher 
coefficients of heat transfer were ob- 
tained with disk-and-doughnut baffles 
than with segmental baffles for the same 
values of fluid flow rate and pressure 
drop. The author presents the data and 
the results of the studies in detail in 
tabular and graphical form. A_ bibliog 
raphy of 18 references is included 


Effect of Reduced Pressure on Effi- 
ciency of a Packed Rectification Column. 
Liovp anp D. ©. Porpovac. Chem. Eng 


Progress, 45 (1949) pp. 683-91 
The investigators studied the effect of 

reducing the pressure on the efficiency 

of a packed rectification column. The 

test solution used was n-octane-toluene 

Vapor-liquid equilibrium data were de- % 

termined for this system at pressures of 

20 mm. to 7600 mm f mercury. The 


column was tested at the same pressures 
at which the equilibrium data were 
taken and was operated just below the 
flooding point. Data were taken at total 
reflux and at reflux ratios 30:1 and 20:1 j 
In each case it was found that the : 
number of theoretical plates as deter 
mined trom the corresponding vapor 
hquid equilibrium diagram was between 
11 and 14. The same column calibrated : 
14 plates at atmospheric pressure wit! 

the standard test mixture n-heptane 

toluene. The authors state that the re 

sults indicate that column efficiency is 

independent of pressure. Design calcu 

lations can be based on vapor-liquid 4 
equilibrium data determined at the same 7 
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pressure as that at which the column 
is to operate, the H.E.T.P. of a given 
packing remaining constant 

In the discussion that followed the 
presentation of the paper there was 
considerable disagreement and it was 
contended that column efficiency varies 
with working pressure 


Alkylation of Isobutane with hy 
lene Geopeeneehel Production Using - 
furic Acid Catalyst. Clarence Open 
anp W. J. Burcu, Jr. Ind. Eng Chem., 41 
(1949) pp. 2524-30 

Propylene has not been utilized ex- 
tensively for alkylation of isobutane 
because of the high catalyst consump- 
tion, as compared with butylene or amy- 
lene as a feed stock and because the 
propetrties of propylene alkylate are 


somewhat inferior. However those re- 
fineries having large alkylation capacity, 
large sources of propylene, and cheap 
sources for production and regeneration 
of sulfuric acid are in good position to 
alkylate isobutane with propylene on a 
commercial scale. In the work reported 
a depropanizer overhead cut produced 

: on a catalytic cracking recovery unit 

1 with rates as high as 4500 barrels per | 

AE stream day, and varying in composition | PUMP 

fi from 45 to 60 percent propylene, along 
with propane and small quantities of 
butanes, ethane, ethylene, and methane, 
was charged along with isobutane and 
other streams containing butylenes to an | 
alkylation unit. The olefin feed varied in 
composition from 0 to 100 percent pro- 
pylente and 100 to 0 percent butylene 
and/or dimer. The alkylation was con 
ducted in the horizontal jet-type reactor- 
settlers with sulfuric acid as catalyst. 
Yields ranged from 2000 to 6000 barrels 
per day of light alkylate. Information is | 
given on the variables affecting octane 
quality and acid consumption together 
with data needed for process design 
[ypical distillation and combining ratio 
data for various types of alkylate pro- 
diced are also presented. As propylene 
in the olefin feed increased, the octane 
number of the light alkylate decreased, fe 
the distillation range of the product de- : 
creased, the percentage of and C, Turbine Con- 
fractions increased, the isobutane to | 
olefin combining ratio increased, the | 
total alkylate to olefin combining-ratio 
increased, and acid consumption in- | 
creased. As the reactor-settler temper- | 
ature increased the quality of the alky- | 
late decreased As the spent acid con 
centration increased from 89 to 95 per- | 
cent, no change in the octane quality of 
the product was shown. As the external- 
isobutane-to-olefin ratio increased, the 
octane rating increased, and the alky- | 
late-to-olefin ratio increased, over the 

Effect of Reactor Temperature on 
‘ Product Distribution and Product Qual- Horizontal Duplex, Double 
ity in Fluid Catalytic Cracking. ©. R Durable Duplex, Packed Piston Pat- Side Pot, Piston Type, Oi! 
AND M. J. Srerna. Chem. Eng. Prog tern Steam Pump Power Pump 
ress, 45 (1949) pp. 692-700 
Pilot plant tests were made at three | ESTABLISHED 1869 
reactor temperature levels: 800, 900 and | W BROTHERS PUMPS /[NC. 
950° F., using a synthetic catalyst. The DEA al 
runs were made once through and the 
conversions at each temperature level /NOIANAPOLIS /ND. 
varied from approximately 45 to 75 Ww. TENTH 
volume percent of gas oil charge dis- P 
appearance Product distribution and 
January, 1950—A Gulf Publishing Company Publication 
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of the plot of the Steacie and Shane simply related to the thermal transitions 


Science and Technology ethane rate equation The apparatus of the oil-free soap? Diffraction patterns 


ised in the work is described and the and differential heating curves were 
data are presented in detail in tabular obtained for aluminum, barium, calcium, 
quality are chown arephically for the nd grapl ical form. A bibliography of hithium sod um, and mixed base com 
17 references is included mercial lubricating greases and for the 
been prepared showit corresp. iding il-free soaps. At room 
temperature n | - Lesgiieentinn of Phase State and Thermal Transitions tempe at are the poses contain prin 
a conversion level of 60 percent. Product © Greases. M. J. Von, G.S. Hatrianen, cipally hnely divided crystalline soap in 
listribution mone nd light anp D _Votp ind Eng. Chem, 41 oil, but the crystallites may be modified 
irocarbons ah the C, traction is 1049) PP 2539-46 m situ torn mn as compared with 
Che authors pre sent re sults of a study their struc ture when pre pared in the oil 
eins and paraffins, and the lepe ta f the X-ray diffraction patterns and tree State Phe mature and extent of 
ized gasoline as resolved int woe! iifferential heating curves of samples of these effects vary with the soap cation 
different types of commercial greases and with the incorporation of additives 
eral effec F increasion react te per and of oil-free soaps of similar « mposi l thir soap crystallites are almost un 
4 thor The purpose of the work was t& affected by in situ tormation except im 
butanized gasoline. and greater amount comparable be stabilize with bartum acetate contain 
is any evidence crystallites of structure entirely different 
ght hydrocarbon tractor having 
his lefin content. The liquid than mechanical trom ertine at of soap or salt. On 
of il at room tem being heate the greases undergo a 
saturated components, and the lea crystal structure ther il trans! ri ation that is m some 
tane nurnbe f the gasoline i d by its m situ cases closely related to the polymorphic 
formation wu | during grease manu transtormations of the il-free soaps. In 
ve facture im trast th its preparation ther ase there exist more complex 
Light Hydrocarbons, Steam, and Carbon me at pe solulmlity torn qui c ystalline 
Dioxide in Commercial Equipment. |. | exist at temperatures above solutions of oil in soap. A bibliography 
quipmen peratt nd wheth not tl i? fer luded 
ano RO Peron Chem En Progr 
45 (1949) pp 651-4 
na commerctl-scale plant is described 
Mixtures of hydrogen and carbon mor Thermal Data on Organic Compounds. the various solid phases of the n-paraffin 
xide containing 33 to 90 percent carbon XXV. Some Heat Capacity, Entropy and = hydrocarbons, and as a result consider 
monoxide were produced by the reaction Free Energy Data for Nine Hydrocar- able knowledge has accumulated con 
i natural gas with steam and carbon bons of High Molecular Weight. Grorce cerning their crystal structure, transition 
dioxide. The authors conclude that the S. Parks, Crorce FE. Moore, Meivin | points and latent heats. In contrast, 
ef ne of light hydrocarbons is feas Renours Benyamin F. Naytor, knowledge of the branched cham hydr« 
ble tor the production of gas suitable \. McCrarne, Paut S. Fuyn anno Jonn — carbons is exceedingly small. Few have 
urbon synthesis. that the eas \. Harron ur fom Chem So 71 been prepared as pure con In 
4 position can he varied within wide (1949) pp. 3386-9 the present work the density of hexa 
’ L aryu the reactant bed and The specific heats of nine hydro methyvlethane was measured ver the 
| that the process is easily controlled and urbons of high molecular weight were temperature range 0-103 ( Iwo 
perated measured between 78 and 300° K. These transition pomts were obtaimed upon 
included hexadecane octadecane tetra cooling the liquid one at 99.65 and the 
Ethane Pyrolysis. H Herr, F. P cosane, dotriacontane, ethyleyclohexane, other at 74.25 The existence 
An! ann | RANDAI Ind kena n-heptvl-cyclohexane, n-dodecyclevclo forms of the hydrocarbon can 
41 (1949) pp. 2531 hexane, 11-cyclohexylheneicosane, 11 plained in a similar manner as f 
Propane as been a preferred charg phenviheneicosane. The heats of fusion the nor araffins, except that 
ne stock for ethvlens manufacture seven ot the hydrocarbons were ce instance the stable form has 
because relatively low temperatures are termined. Entropres in the liquid of structure with the molecule 
eq ed it ucking and per-pass crystalline states at 298.16 K were upright in the OO1 plane nstead ! 
tela ire hiel However the price ; calculated from the heat capacity data being tilted as are the lone chain hvd: 
pat s mecreased to a point whe Corresponding molal free energies were carbons 
se ot ced st F thane . pa 128 keal. were determined for the re Latent Heats of Vaporization. Simpli- 
tract ae spective contributions of a CH, group fied Method for Cauculating Engineering 
! mia ‘ | e nves at and a cyclohexyl group im the liquid Data. \ \ KLEIN Chem. ing. Prooress, 
eported ethane was cracked in a copper stranght-chan mpounds. The data are 45 (1949) pp. 675-6 
ad is presented im tabular form Phe autl presents an equation trom 
1700 19000 Pris whiecl atent heats of vaporization suffi 
cipal products were hydrogen and ethy Compressibility and Critical Constants Accurats 
ler but acetylene and butadiene orn of Propylene Vapor. Henry Marcuman pu from limited 
also formed appreciable H Prenere, Ie, anp R. L. Mo juired are the normal 
* 4 npressibilities f propylene vapor measurement an the critical temper ; 
ature and pressur which may be esti 
nor are 10 to 215 atmos i 4 
i; ‘ mated experimental values are un 
el tical perties, vapor pressure ind equation ts 


given 
l \ T.23 


\ table giving the results of typical cal 
‘ ‘ ‘ al 0.20 pe amt culations npare experimenta 
ive i were 


resented 


Products: Properties, 


erature, pres . ea ‘ The Density and Transition Points of i 
aniables the ba equilibria Solid Hexamethylethane. F. Sryre Utilization and Analysis 
liss t etha t Bens anp FOC) ur 
action veloet nsta ‘ ate Chem S 71 (1949) pp. 3447-51 Corrosion-Inhibited Fuels. Joser M 
from the data ‘ nm at ‘ ation Numerous studies have been made of Micne sno Kart F. Hacer /nd. Eng 
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EVAPORATION THE ENEMY | 
OF CONSERVATION 


The Wiggins Dry Seal Gasholder shown above at the right, interconnected to six storage tanks 


is enabling a prominent oil company to turn vapor losses into profits. Today — more than ever 


before — this is both a patriotic and economic necessity. 


A new booklet “Wiggins Vapor Balancing Systems” is now © 
available. It describes and illustrates many exclusive Wiggins design ) 
and construction features of both the Wiggins Lifter Roof and the ) 
Wiggins Dry Seal Gasholder. 

Charts of various types of evaporation losses, a graph and “Pay-Out 


Analysis” table should prove valuable to every executive and engineer 


responsible for the efficient storage of products subject to evaporation 


losses. Write for a personal copy today. 


WIGGINS 
vaPoR SEALS 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINOIS 


BRANCH OFFICES: NewYork © Washington, 0. C © Cleveland © Buffalo © Pittsburgh © St. Louis 
Wew Orieans © Tulsa © Dallas © Houston © Seattle © Los Angeles © San Fraecisce 
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Chem., 41 (1949) pp. 2616-22 
’ The authors present a survey of 
known methods and recent advances in 
the field of corrosion prevention in pipe 
lines, storage containers, tanks, and 


other equipment in contact with fuels. 
| They conclude that of all methods of 
corrosion prevention, only that involving 


admixtures to the fuel in order to pro- 


~ | duce passivity promises an extended 
7 technical application. Work starting in 
i the 1930's finally led to the surprising 


result that, without regard to the con- 


SS aD, struction materials used, even a small 
addition of Mepasin-sulfamido-acetic 
acid-sodium salt to the fuel prevents any 


corrosion. Mepasin refers to a certain 
fraction of hydrocarbons gained by the 
Fischer-Tropsch synthesis, chain length 
about 12 to 18 carbon atoms. The re- 


GE T BA C. K : | Science and Technology 


| sults present a prospect of solving many 


LJ tf | corrosion problems, starting at the oil 
wil _ | well and ending with the last fuel con- 
e sumer, by the simple addition of the 


smallest amount of such chemicals 


Calculating the Performance of Motor 
Fuel Blends. |. S. Bocen anv R. M. Nicu- 
THERE'S AN AIRETOOL TUBE CLEANER AND TUBE ous. Ind. Eng. Chem., 41 (1949) pp. 2629- 


35 
EXPANDER FOR EVERY TYPE OF TUBULAR CONSTRUCTION A method and substantiating data are 
presented for estimating the pertorm- 
ance characteristics of multicomponent 
motor fuel blends. The work was limited 
to the four major components of motor 


that cov 


lines. Multicomponent blends 
, ered practical commercial concentrations 
Midget Cleaner for Small Tubes—This cleaner were made and rated by F-1, F-2, and 


operated by air or steam does a fast, thorough, F-8B methods, clear and with 1 and 3 
} safe job of scale removal from tubes 2" |.D. It is shown with a single ml. tetraethyllead per gallon. A series 


unit type cutter head and universal joint. of curves was obtained from which it is 
possible to estimate the performance 


characteristics of multicomponent motor 


better fuel blends. Work still to be done will 

* include stocks from other crude sources 

expanding Synthetic Gasoline from Natural Gas. 

F. H. Brauner. Eng. Chem., 41 (1949) 


2511-5 

eliminates friction. For tubes 2" to 1'2" O.D. May be used in con- bution in synthetic gasoline of the type 
junction with tube rolling control described below. to be made by the Hydrocol Process 
Such gasolines have been made entirely 

in pilot plant work, but it is believed that 

the quality of the product will be similar 

to that soon to be produced im a com- 

mercial unit. Gasoline produced in this 


faster fuel: straight-run, thermally cracked, 
polyyne r, and catalytically cracked gaso- 


sures uniformly tight tube joints mercially p d in urope by the 
... reduced tube end corrosion / . d, cobalt-cata- 
... fewer tube failures. . protec- | European process 
tion to the tube sheet... longer “Gee... 
expander life.....easy simple 
operation 


7° 5 | write to The Airetool Mfg. Co., high octane fuel or blending stock by a 
4 te it L 352 S. Center St., Springtield, Ohio pl atalytic treatment. A 7-pound 
! apor pr ure, 400° F. end point 

MANUFACTURING COMPANY BRANCH OFFICES raphths ASTM. motor 

New York, Philadelphia, ‘ of &2 he synthetic fuels are 

SPRINGFIELD, OHIO Baton Rouge, Houston, — fou to blend normally with straight- 


from other 


REPRESENTATIVES IN PRINCIPAL CITIES Hydrocarbon Type Analysis. Estima- 
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tion of Six-Membered Ring N 
H. C. Rampton. Analytical Chem., 21 
(1949) 1377-83 

A method of hydrocarbon type analy- 
sis of petroleum naphthas is described, 
which is based on examination of cuts 
of specified boiling ranges prepared by 
fractionation of original and dearoma- 
tized samples. The main object of the 
method is the estimation of the five- 
and six-membered ring naphthenes 
throughout the range initial boiling point 
to 225° C. Cut points selected insure the 
segregation of particular groups of hy- 
drocarbons. The “reactable” six-mem- 
bered ring naphthene contents are de- 
termined by the dehydrogenation 
procedure and do not embrace geminal 
cyclohexane derivatives. These latter are 
included in the “unreactable” naphthene 
content, together with the cyclopentane 
derivatives. A bibliography of 13 ref- 
erences is included 


Spectroscopic Analysis of Isomeric 
Xylene Mixtures. Raymonp T. 
AND ALLEN E. Srearn. Analytical Chem., 
21 (1949) pp. 1361-3 

An ultraviolet spectroscopic method 
for the analysis of mixtures with over- 
lapping absorption bands is described 
The method is applied to isomeric xylene 
mixtures as an example A working 
chart was prepared from the difference 
in measured optical densities at selected 
wave lengths and the known composition 
of the samples. From ultraviolet absorp- 
tion measurements at four wave lengths 
the composition of isomeric xylene mix- 
tures can then be read from the chart 
The deviations from known compositions 
were found to be less than 1 percent 
The method is rapid and does not re- 
quire measurement of extinction coeffi- 
cients or solvent and cell corrections 
Departure from Beer's law does not af 
fect the accuracy of the results 


Chemicals Wanted 


rhe National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 
1,7-Diiodoheptan« 
ichlorooctane 
5 Butyl-m-xylene 
3,5-Dimethylevclohexanol 
2.6- Difluorotoluenc 
Dichloroheptane 
Difluoro-p- xylene 
2 Methylerotonic acid 
2 Phen yl-1,3-indanedione 


6 
2.6 


vl sulfimic acid 
3 B utylene oxide 

Chlo 
Methyladipic acid 
[ichlorooctadecane 
2,3-Dimethylmaleic anhydride 
Homoterephthalic acid 
Methylene sulfate 


1,. 
1,2 


9-Hendecenoic acid 
Cyclohexylcyclopentane 
3,3-Dimethylglutaric acid 


All-Metal 
Thermometers 


Wherever you need quick, accurate 
temperature readings—on tanks, 
processing equipment, bearings, 
pipe lines — specify WESTONS right 
down the line. Not only are their 
large, boldly marked dials easy to 
read, but their accurate dependabil- 
ity is assured by WESTON’S all-metal 
construction. They stay on the line 
longer —cost far less in the end. 
Available in types, stem lengths and 
ranges for most applications. Call 
your jobber or local WESTON repre- 
sentative, or write for Thermometer 
Bulletin. WESTON Electrical In- 
strument Corporation, 655 Freling- 
huysen Avenue, Newark 5,N. J. 


CONTACT-MAKING models 
for alarm or control pur- 
poses. MAX-MIN models to 
indicate highest or lowest 
temperature reached. 


WESTON 
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Bring on chemicals 
with TEETH! .. 


“Karbate” Impervious 

Graphite cube-bundle 

heat exchanger, floating 

ead diaphragm construction, 

used for partial concentration 

of H.SO, contaminated with 
volaule organics, Contains 2445 cubes, 
‘s in. dia. by 9 feet long. Tube sheets 
are in. dia. by 64, in. thick, 


¥ 
Impervious Graphite 
Heat Exchangers 


ARE READY! 


“Karbate’’ Impervious Graphite Heat Ex- 
changers handle an extremely wide range of 
corrosive fluids. They are both acid-resistant 
and alkali-resistant. Their thermal conduc- 
tivity is higher than that of most com- 
monly used metals. They are light in 
weight, immune to thermal shock, will 


not contaminate the solution, and are 

amply strong and vibration resistant. 
“Karbate” heat-exchanger types in- 
clude: tube-bundle, cascade, plate, 
bayonet, and concentric in standard 
and special sizes. 

Other “Karbate” equipment in- 
cludes: pipes and fittings, valves, 
pumps, tanks. For more details 

write to National Carbon Com- 

pany, Inc., Dept. PR. 


The Karbate’’ is a registered trade-mark of 
NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide ce and Carbon Corporation 
3 East 420d Street, New York 17, N.Y 
Division Sales Offices: Atianta, Chicago, Datlas, 
Kansas City, New York, Pittsburgh, San Francisco 
Foreign Department: New York, U.S_A. 


These products sold in Canada by Canadian 
National Carbon Co. Lid., Toronto 4. 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


(From the Official Gazette, October 18, 25 and November 1, 8 1949) 


U.S.P. 2,484,834. Method of Refining 
Light Oil Products. W. ©. Kelling to 
Koppers Company, Inc. 

Impure benzene is mixed with a sol 


vent for both the benzene and the im 
purities. The mixture is chilled while 
stirring to crystallize a major portion of 
the benzene in fine grained crystals 


which are separated and melted. The 
benzene is then distilled to recover puri- 
fied benzene. The mother liquor of the 
separated crystals is mixed with a ben 
zene azeotrope solvent, and the mixture 
is distilled to separate a benzene azeo- 
trope from impurities. 
U.S.P. 2,485,070-1. Inhibiting Polymeri- 
zation of Furfural in Extractive Dis- 


tillation. W. A. Schulze and J. C. Hill 
yer to Phillips Petroleum Company 
A hydrocarbon mixture containing un 


saturates selectively soluble in furfural is 
extractively distilled at at least 200° F 
under non-oxidizing conditions with fur 
fural containing not more than 1 percent 
(by weight) of pyridine or its alkyl 
homologues as furfural polymerization 
inhibiting compound. According to 
U.S.P. 2,485,071, an alkali metal thio 
cyanate is employed as the polymeriza 
tion inhibitor 


U.S.P. 2,485,265. Process for the Sepa- 
ration of Triisobutylene Isomers. |. T 
Eby to Standard Oil Development 
Company 
The isomers of triisobutylene with a 

double bond attached to the second car 
bon atom in the longest chain are sepa 
rated from the tsomers of trisobutylene 
with a double bond attached to the 
fourth C atom in the longest chain by 
the addition of HCl! to the mixture of 
the isomers. The HCl reacts with the 
first named type of isomer. The reaction 
mixture is distilled to separate unreacted 
whereupon the triisobutylene 
dehydrochlorinated 


imomers, 


chlorides are 


U. .. P. 2,485,297. Hydrocarbon Emulsion. 


G. Lessemann to Standard Oil 
De velopment Company 
A stable aqueous emulsion of gasoline 


hydrocarbons is obtained by the use of 
a mixture of a major amount of a satu 
rated aqueous solution of a hydroxy ben 
zoic acid and a minor amount of acetone 
or methyl ethyl ketone 
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Emulsion. C. |. G. Lessemann to 

Standard Oil Development Company 

For breaking an emulsion of the type 
obtained according to S.P. 2,485,297 
the concentration of the ketone in the 
admixture to the gasoline hydrocarbon 
is adjusted in excess of 30 percent by 
volume of this admixture. A hydrocarbon 
and an aqueous phase are formed 


U.S.P. 2,485,696. Motor Fuel. |]. A 
Chenicek to Universal Oil Products 
ompany 

© gasoline contaminated with an iron 
unpurity is added 0.001-0.1 percent by 
weight of an aminophenol oxidation in 
hibitor and 0.001-1 percent of an o-nitro 
so-phenol or -naphthol or di-nitroso 
resorcinol. The deleterious effect of the 
iron contaminants is inhibited by the 
additives 


Marsch 
(Indi 


U.S.P 2,485,897. Superfuel. R. F 
ner to Standard Oil Company 
ana.) 

A motor fuel for a high compression 
internal combustion, spark ignition en 


gine essentially consists of a mixture of 
triptane and cyclopentane, each of which 
Is present m the mixture to the extent 


of at least 25 percent by volume. The 
IMEP (indicated mean effective pres 
sure) of this superfuel is substantially 


greater than that of either component of 


the mixture 


U.S.P. 2,485,964. Methylcyclopentene 
nem G. M. Good anc H 
Voge to Shell Development Company 
Details are claimed of a process for 

the production of relatively pure methyl 
cyclopentenes from complex hydrocar 
bon mixtures containing 1, 3, and 4 
methylcyclopentene in mixture with close 
boiling open chain, aliphatic hydrocar 
bons with 6-7 C atoms by fraction] distil 
lation with intermediate isomerization of 
certain tractions 


U.S.P. 2,485,965. Cyclohexene Produc- 
tion. H. H Voge and G. M. Good to 
Shell Development Company 
The process according to this patent 

is related to that of U.S.P 2,485,964. It 


ts concerned with the production of rela 
tively pure cyclohexene from a hydro 
carbon fraction consisting of methyl 
cyclopentane in admixture with close 
boiling ypen chain hydrocarbons, the 
methyleyclopentene fraction being first 
subjected to dehydrogenation to form 
methylcyclopentene which is later iso- 


merized to cyclohexene 


U.S.P. 2,485,298. Method for Breaking 


Production. G. M. Good and H H 
Voge to Shell Development Company 
rhe purpose of the process is similar 
to that of U.S.P 2,485,964 A selectively 
reacting chemical agent is employed here 
for reacting with |I-methyleyclopentene 
Tertiary cyclic olefins are recovered 
U.S.P. 2,486,538. Metal Deactivator and 
a Gasoline Fuel Containing the Same. 


R. B. Thompson to Universal Oil 

Products Company 

Olefime gasoline ts stablized agaimst 
oxidative deterioration in the presence 


of metals by the addition of a mixture 
of 2-salicylal-aminophenol and 2-salicy! 
alamino-alkyl-phenol as a metal deacti 
vator 


U.S.P. 2,486,543. Treatment of Normally 
Gaseous Hydrocarbons. H. H. Wenzke 
to Universal Oil Products Company 
Ethylene is separated from a gaseous 

hydrocarbon mixture also containing 

gases lighter and heavier than ethylene 
by a process claimed in detail and em 


ploying a liquid ethylene absorbent 


U.S.P. 2,486,929. Azeotropic Distillation 
of Methyl Acetylene from Butadiene. 
M. R. Dean to Phillips Petroleum 
Company 
Butadiene is freed from accompanying 

acetylene by fractional distilla 
presence of an aliphatic C. 
hydrocarbon more saturated and lower 
boiling than butadiene. The mol ratio of 
this C, hydrocarbon to the methyl acety 
lene shall be at least 1:1. The overhead 
fraction contains the methyl acetylene 
and the additive 


U.S.P. 2,487,103. Production of Fuel Oils 
From Acid Sludge. J]. H. Cone and 
R. V. Comeaux to Standard Oil De 
velopment Company 
Acid sludge obtained in the treatment 

of petroleum with H,SO, is hydrolized 

at a temperature of 100-200° F. An acid 
formed is separated from an 
acid layer. The acid-oil layer is treated 
with a brine of an alkali metal halide 
Ihe separated acid oil is neutralized with 
NaQOH-solution and fuel oil is obtained 


U.S.P. SAM, 142. Treatment of Hydro- 
carbons. S. Kelley to Phillips Pe- 
troleum ompany 
A mixture of propane 

hydrocarbons, H.S and HF is contacted 

im the liquid phase with a solution of 

sodium bisulfide. The HF is selectively 

| and the mixture is thus freed 


methyl 
tion m the 


oil laver 


and lighter 


absorbec 
from 


U.S.P. 2,485,966. Methylicyclopentene 
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Patents 


U.S.P. 2,487,147. Fractionating Methane 
and Ethane from Hydrocarbon Mix- 
tures. |. W. Latchum, IJr., to Phillips 
Petroleum Company 
Dissolved methane and ethane are trac- 

tionated from a volatile hydrocarbon 

mixture at a higher pressure and a lower 
reboiler temperature than normally re- 
quired. Details of the process are 
claimed 


U.S.P. 2,487,184. Butadiene Purification. 
W. H. Rupp to Standard Oil Develop- 
ment Company 
A liquid mixture con.taining a diolefin, 

such as butadiene, ana higher boiling 

contaminants and explocive acetylene 
compounds, as obtained by ©xtraction of 

a hydrocarbon mixture witi a copper 

salt solution, is treated by c:culating 


a we assist ou Sif and heating a water stream 1: -moved 
from the mixture. The water s ream, 
s 


free of oxygen, is mixed with the mix- 
ture of diolefin and contamimants at a 
temperature sufficient to vaporize the 


If you’re on a merry-go-round about which ie thes purified 
handling air or gas, R-C dual-ability 2487,189-90. Diesel Fuel Oils 


H. G. Smith, T. L. Cantrell, m M 
can help you. Hill to Gulf Oil Corporation 

Diesel oil is comp. inded me 0.01 
0.25 percent by weight of the product 
obtained by neutralizing the mixture of 
fatty acids and alcohols contained in 


That's been our exclusive job for almost a century. We've 


developed the most extensive line of blowers, exhausters hydrolyzed sperm oil with a long-chain 

and gas pumps in the industry, with capacities from 5 cfm primary aliphatic amine having at least 

A), a partially hydrolyzed sulturize« 

We're the only builders offering that dual choice of both sperm oil is used in the neutralized mix 
Centrifugal and Rotary Positive equipment. Thus, without ture 


bias, we can suggest units that meet most closely the re- 
quirements of the work to be done. 


CATALYST PREPARATION, 


For new installations or replacements, look to us for ACTIVATION, AND 
your needs, Alert engineering teams up with modern REGENERATION 


construction to insure long-time, satisfactory performance 
of R-C equipment. 


U.S.P. 2,484,828. Production of Contact : 
ROOTS-CONNERSVILLE BLOWER CORPORATION Materials. J. H. Hickey to Great Lakes ; 
501 Cresent Avenue, Connersville, Indiana Details oe claimed of a process for 


producing a catalytically active material 
trom bentonite clay by acid treatment 


R-C Cycloidal Rotary Pump for handling q 
gos or vapor together with liquids, in U.S.P. 2,485,050. Recovery of Metal Hal- : 
petroleum processing plant. ides. H. |. Hepp and H. R. Sailors 


to Phillips Petroleum Company 


Details of a process are claimed for 


the recovery t metal halide from a 
liquid hydrocarbon-metal halide complex q 
! lestructi istillation while continu 


U.S.P. 2,485,249. Process and Apparatus 
for Manufactering Gels. H. M. Weir 


t Davisor emical Corporatior 


Hydrogels, eg. silica hydrogel, are 


ngated gelling zone 


f specia nstruction by a process 
claimed 1 letail 


Outdoor refinery in- 
stollation ef Type O! 
Centrifugal Blower 
pacity 11,750 cfm. 


U.S.P. 2,485,260. Hydrocarbon Conver- 
sion in Presence of Silica- Magnesia 
Catalyst. GC. y to Standard 
Onl Deve ment Company 


Hyder 


OF THE DRESSER INDUSTRIES 


‘ 
\ \ \ \ Ty 
XN 
| 
» x; 
©) A 
a Bu, 
| fy : 
ONNERSYVI ILE version temperatures with a catalyst 4 
sisting of 15-30 percent of active mag 
a N esia and of active silica. The catalyst } 
s prepared by tntimately mixing finely A 
ONE livided magnesia vith lrogel, 
lrying, and igniting the mixture 
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SEAMLESS WELDING FITTINGS—'/2 INCH THRU 30 INCHES 


FORGED STEEL FLANGES — V2 INCH THRU 30 INCHES — LARGE 0.D. THRU 96 INCHES 


; 


FORGED STEEL FITTINGS—-SCREWED AND SOCKET WELDING — '/s INCH es 4 INCHES 


A COMPLETE LINE PRODUCED UNDER ONE ROOF 


RESPONSIBILITY 
$s Standardizing on Ladish assures unrestricted 
selection in meeting your entire fittings re- 
quirements. Here, at one responsible source, 
you get all three... Seamless Welding Fit- 
tings, Forged Steel Flanges and Forged Steel 

CUDAHY, WISCONSIN 

miiwavess suaves Fittings ...in a complete range of types, sizes 


DISTRICT OFFICES, New York © Buffalo © Pittsburgh © Philadelphia © Cleveland and materials, plus the dependability obtain- 
Chicago St. Paul St. Louis © Atlenta © Houston Los Angeles 
able only with Ladish Controlled Quality. 
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Action of steam in Terry wheel 
turbine. The steam issues from 
an expanding nozzle at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but a por- 
tion of the available energy, 
the steam is caught in a sta- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful energy has been utilized. 


NO PARTS 


TO LOOSEN OR WORK OUT 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel, 
in which a series of semi-circular buckets 
is milled. There are no separate parts to 
become loose or work out. 


The power-producing action of the steam 
takes place on the solid curved backs of 
these buckets or pockets. Therefore close 


clearance is unnecessary and wear on the 
blades forming the poet Bn is of little con- 
sequence, as it does not materially affect 
horsepower or efficiency. 


For detailed information about this effec- 
tive construction and its advantages, write 
us on your business letterhead for a copy 
of Terry Turbine Bulletin S-116. 


T-1172 


—— 


THE TERRY STEAM 
TURBINE COMPANY = 


TERRY SQUARE, HARTFORD,CONN. 


| 

| 


Patents 


U.S.P. 2,485,697. Preparation of Arsenic 
Trichloride. J. A. Chenicek to Uni- 
versal Oil Products Company 
An aluminum chloride-hydrocarbon 

complex is reacted with As:Q. to form 

AsCh and Al,Oy. Hydrocarbons liberated | 

by the reaction are separately removed 


U.S.P. 2,486,368. HF-BF.-H.O Isomeri- 
zation Catlyst. F. EF. Frey to Phillips 
Petroleum Company 
A catalyst for the isomerization of 

hydrocarbons consists of the product re 

sulting from admixing liquid HF, 0.1-10 

percent by weight of BF, in excess of 

that molecularly equivalent to the water 
present, and water in an amount of 0.05- | 

1.0 percent and less than that molecularly 

equivalent to the BF, present | 


U.S.P. 2,486,484. Treatment of Metal 
Halide Sludge. |. W. Latchum, Jr., to 
Phillips Petroleum Company 
Spent Friedel-Crafts type metal halide- 

organic sludge from hydrocarbon con- 

version reactions is contacted with a } 
strong, relatively non-volatile mineral 
acid, e.g. H.SO, or H,PO, The resulting 
hydrogen halide and the resulting metal 
salt of said non-volatile acid are re- 
covered. The metal salt is reacted with 
water and an alkali or alkaline earth 
metal halide and the hydrogen halide 
thus formed is also recovered 


U.S.P. 2,486,485. Utilization of Metal 
Halide-Hydrocarbon Sludge. |. W 
Latchum, to Phililps Petroleum 
Company 
Spent Friedel-Crafts type metal hal- 

ide-hydrocarbon sludge is first treated 

with a strong mineral acid in the manner f 


described in U.S.P. 2,486,484 with sepa- 
ration of the hydrogen halide formed 
The remaining reaction mixture is hydro 
lyzed by treatment with water to form 
alcohols. The effluent of this reaction is 


| | Rust can be stopped ... stopped easily, surely, 
economically! RUST-OLEUM is the answer. For 
25 years it has proved its capacity to stop and 
prevent rust at sea, in the oil fields, in fume- 
containing the alcohols, and an aqueous choked industrial areas, on railroad rolling stock, 
layer containing the salt of the strong bridges and signaling equipment. 


mineral acid are formed. The alcohols, 


the strong RUST-OLEUM ... an exclusive formula .. . pro- 
tects metal with a tough, long-lasting pliable 


U.S.P. 2,487,065. Preparation of Gel film that dries to a hard, firm finish that defies 
rain, snow, salt air, fumes and weathering. It adds 
A powder of a size less than 30 microns years of extra use to refinery equipment, metal f 


is incorporated in a sol. The powder 
shall be infusible at the temperatures at 
which the catalyst in preparation is to | 
be employed and is insoluble in the sol 
The sol is allowed to set to a hydrogel 


roofs, petroleum tanks, fences, stacks, gutters, 
downspouts, machinery and other metal surfaces. 


RUST-OLEUM decorates as well as protects. 
shall be It is available in all colors, aluminum and 
that the vol. ratio of powder to gel is white. It can be applied to metal where rust has 
already started. You don't have to remove 
ivdrogel pieces without breakage is per- 
mitted by the admixture of the powder all the rust. 

RUST-OLEUM is stocked and sold by 
Industrial Oil Field and Industrial Dis- 
tributors in most principal cities. See our 
complete catalog in Sweets, or write for 


U.S.P. 2,487,159. Regeneration of Iron 
Type Hydrocarbon Synthesis Catalyst. 
D. R. McAdams and M. A. Segura to 
Standard Oil Development Company 
Fluidized, finely divided spent iron 

type synthesis catalyst is steamed at a 

temperature of 600-1200° F. The result 

ant material is heated under oxidizing 
conditions at a temperature of 700-1000° 

F. The thus treated mass which still re 


full information. 
tains its fluidization characteristics is 


RUST-OLEUM CORPORATION 
immediately employed again as synthesis 


catalyst 2487 Oakton Street Evanston, Illinois 
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AT MODERATE INITIAL COST 


100 to 4000 


HORSE POWER RANGE 


600 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pres- 
sure stages making Multistage steam economy available at moderate initial 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600+ 
ga., 750° F., condensing or non-condensing. Several governors and accessories 
adapt UV Turbines to practically any mechanical ari 
range. 


ECONOMY 


rive within the capacity | 
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Patents 


U.S.P. 2,487,563. Catalyst for sa 
carbon Conversion Process. F. 
Layng to The M. W. Kellogg Com- 
pany 
Hydrocarbons are converted by con- 

tact at elevated temperature with a 

catalyst comprising a synthetic mixture 

of alumina, silica, iron oxide, and an 


| oxide of a metal of the left-hand columns 


of the periodic Groups IV, V, and VI. 


U.S.P. 2,487,564. Silica Gel-Alumina Sup- 
ed Catalyst. E. T. Layng to The 
M. W. Kellogg Company 
A hydrocarbon conversion catalyst 
consists of 1-12 percent of a metal of 
the left-hand columns of the periodic 
Group V and VI, such as MoOs,, and a 
carrier consisting of alumina and silica 
gel in such proportions that the silica 
constitutes 1-15 percent of the catalyst 
composition 


| U.S.P. 2,487,717. Apparatus for Control- 


ling Catalyst Regeneration. F. L 

Maker and W. J. McLeod to Califor- 

nia Research Corporation 

Details of an apparatus are claimed 
for effecting changes in organic fluids, 
such as a circulating gas stream con- 
taining oxygen and used in the regen- 
eration of solid catalysts. The concen- 
tration of the oxygen or other reagent 
in the circulating fluid stream can be 


| maintained at a certain level by means 
| of this apparatus 


CRACKING AND REFORMING 


U.S.P. 2,485,318. Method and Apparatus 
for Contacting Solids and Gases. W. F. 
Rollman to Standard Oil Development 
Company 
Details are claimed of a method for 

effecting vapor phase reactions in the 

presence of a granular solid material, 
eg. for the continuous cracking of 


| hydrocarbons. The highly heated solid 
} material is conducted downwardly in the 


reaction zone countercurrent to the gasi- 
form charge material preheated to a tem- 
perature below that of the reaction. 


| U.S.P. 2,485,626. Catalytic Conversion of 


Hydrocarbons. G. A. Mills to Houdry 

Process Corporation 

Hydrocarbon oil is cracked in the 
presence of a catalyst comprising a 


| kaolin clay activated by calcination at 


Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM | 


operating condensing. Turbine is equipped with variable speed oil relay gov- | 


ernor, pressure lubrication and vacuum breaker, and is in use driving a cen- 
trifugal compressor for refrigeration. 


Contect your Murray representative for prices and 
engineering information or write for Bulletin T-122. 


MURRA — 
BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 


temperatures above 800° F. followed by 
leaching with acid. Gasoline is obtained 


U.S.P. 2,487,132. Contacting Gaseous 
Fluid with Solid Particles. C. E. Hem- 
minger to Standard Oil Development 
Company 
Details are claimed of a process for 

treating (e.g. cracking) hydrocarbons 

with a fluidized subdivided solid ma- 
terial with stripping of the spent solid 
material in a particular manner 


U.S.P. 2,487,324. Conversion of Hydro- 
carbons. G. J. Forseth to Phillips Pe- 
troleum Company 
Details are claimed of a process for 

converting heavier hydrocarbon mate- 

rial into gasoline hydrocarbons by crack- 
ing or reforming with a minimum pro- 
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A new, authoritative boa 


on this important subject g! 


Just pustisuen, this book is the re- 
sult of 15 years’ study of high tem- 
perature problems by United States 
Steel Corporation and its manufac- 
turing subsidiaries. 

It is designed to be helpful to engineers, 
metallurgists and chemists in their quest for 
suitable structural materials that will main- 
tain adequate strength under the elevated 
temperatures involved in the power, petro- 
leum, transportation, chemical, and other 
industries having similar problems. 

In its pages are discussed the general 
principles of behavior of ferrous materials 
under elevated temperatures, the various 
factors that influence this behavior, as well 
as the special testing equipment and labora- 
tory technique used to evaluate the elevated 
temperature properties of steel. 

In the comprehensive data section, the 
significant property values of twenty-one 
different steels, suitable for use at elevated 
temperatures, are presented both in tabular 
and graphical form. Characteristics such 
as high temperature strength, corrosion re- 
sistance, weldability and others are dis- 
cussed. 

Much of the information in this book has 
never before been published. You'll find 
it invaluable as a reference if your work 
involves the operation of equipment that 
must function at elevated temperature, 
Use the coupon. 


United States Steel Corporation Subsidiaries 
Roem 2119, Carnegie Building, Pittsburgh 30, 


( Please send me the new book, “Steels for Elevated Temperature Service.” 
Please have representative call on me. 
Guild on the Air, coc Position 
evening by nited States Stee! National Broadcasting Company, 
to-coast network Consult your rewspaper for time and station, 


CARWEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST D'*TRIGUTORS 
TEMWESSEE COAL, [ROW & RAILROAD COMPANY. BIRMINGHAM, SOUTHEKY DISTRIBUTORS 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Patents 


duction of solid carbonaceous material. 
A fixed bed of granular bauxite is em- 
ployed as cracking catalyst 


POLYMERIZATION AND 
CONVERSION 


U.S.P. 2,485,273. Copolymer of Butadi- 
ene-1,3 and Alpha Methyl Para 
Methyl Styrene. P. K. Frolich and FE. 
Arundale to Standard Oil Develop- 
ment Company 
An aqueous emulsion of 26 parts by 

weight of p-methyl alpha-methyl styrene 

and 74 parts of butadiene-1,3 1s copoly- 
merized. A rubber-like material is pro 
duced 


U.S.P. 2,485,276. Method for Inhibiting 
Corrosion Caused by Liquid Alumi- 
num Halide Catalysts. ©. Gerbes to 
Standard Oil Development Company 
In the catalytic conversion of hydro- 

carbons by use of an electrically con- 

ductive organic complex of aluminum 

halide, hydrogen halide, and a hydro- 
| carbon in a ferrous metal reaction ves- 
sel, a direct electric current of a certain 
density is passed through the complex 
to the walls of the reaction vessel form- 
ing the cathode. Corrosion of the re- 
action vessel by the complex is inhibited. 


Get positive protection 
with Strong's Combination 
Separator and Trap! 


Spray guns, air chucks, fixtures and 


other air-using equipment, must be U. - P. 2,485,335. Polymer Separation. 

W. Tyson to Standard Oil Develop- 
Company 

’ High molecular weight rubbery poly- 

Separator and Trap will completely separate all liquids mers are produced by copolymerization 

from air (or steam) and automatically discharge them, ot 90-99 percent by weight of isobutyl- 

. ene and 10-1 percent of isoprene at a 


kept free of water and oil for best 


results. Strong's Combination 


temperature of —70° to —100° C, in the 


’ CHECK THESE FEATURES: presence of 60 90 percent of the total 
reaction liquid of methyl chloride and in 
*% Highest operating efficiency; | the presence of a dissolved Friedel-Crafts 


ets tess are 
% No cleaning required; a Details of this process are 


*Copper-ciad steel float (stainless steel at additional cost); | 


Anum-Metl seat and disc—guaranteed leakproof for one year; Low-Temperature Cata- 
A - 

t i. ytic Process for Polymerizing Olefinic 

Sizes from to inches, screwed presawes to 250 pol | Materials in the Presence of an In- 
Other products in the complete STRONG Steam Specialties organic Diluent. |. F. Nelson and W 


J. Sparks to Standard Oil Develop- 


line include steam traps, strainers, separators, pressure 
ment Company 


regulators and continuous blow-down valves. For complete The process of this patent is related 
information, write for your copy of our new Catalog to that of U.S.P. 2,485, 335. The poly- 
No. 68 today, or see one of our nearly 200 distributors. regen temperatar is —20" to—100 
he reaction components are mixed 

with liquid nitrous oxide. The cooled a 
mixture is then admixed with a solution 
STRONG, CARLISLE & HAMMOND COMPANY ot a Friedel-Crafts catalyst dissolved in 

‘ 1392 West 3rd Street a an alkyl halide 
Cleveland 13, Ohie 

U.S.P. 2,485,535. Ceric Sulfate Catalyzed 

Emulsion Polymerization Styrene. 

H. F. Park to Monsanto Chemical 

| Company 


Styrene is emulsion polymerized at a 
temperature of 60-100° C. in contact with 
0.01-0.4 part of ceris sulfate per 100 parts 
of stvrene 


U.S.P. 2.485,616. Emulsion Polymeriza- 
tion of Butadiene in the Presence of 
a Salt of a Middle Fraction of a De- 
Reducing Valve Inverted Bucket Trap Air or Vent Trap hydrogenated Rosin. J. H. Long and 
H. Sheffield to Hercules Powder 
| N 


Company 
wh 
\ 


Conjugated butadiene alone or in mix- 
ture with styrene is emulsion polymer- 
ized in the presence of an emulsifier, e.g 
1-5 percent of an alkali metal salt of a 
middle fraction of a fractional dehydro- “4 


Petroleum Refiner—V ol. 29, No. 1 


» 
172 


it'sa Complete Package (self- 
supporting, factory aligned). 
You Simply— 
Remove from the shipping 
case. 
Lower onto tank and bolt 
into place. 
Connect current and start 
operating. 


@ Wcchanical Design 


Increased efficiency and 

longer life through . . . 
New drive which isolates 
shaft flexures from gears. 


Exceptionally low head- 

room. 

Positive, easy lubrication PROCESS ADAPTED 
without danger of leakage. AGITATION 


Standard spare parts 


stocked for immediate 
shipment. 


MIXING EQUIPMENT COMPANY 


1064 Garson Avenue * Rochester, New York 


MIXING EQUIPMENT CO., INC. 


1064 GARSON AVENUE ROCHESTER, NEW YORK reg 


Address 


¥ = 
a's | 
v < 
| Send in this 


TIME, WORK AND CASH 


“The tougher the job, the tougher the 
tools have gotta be—for me that’s 


this Housing ever 
Breaks of Distorts we 
will replace it Free 


RIGID 's 
guarantee means no 
pipe wrench housing 


expense—at all, ever 


@ Workers everywhere like the work-saver 
features that make rtranmp the world’s fa- 
vorite. Housing is guaranteed against break- 
age or distortion. Adjusting nut spins easily 
in all sizes 6” to 60." Handy pipe scale on 
hookjaw. Instant-action non-slip, non-lock 
jaws. Powerful comfort-grip I-beam handle 
with flared end that won't let your hand 
slip off. Rtmmmms save your time and money. 
Buy them at your Supply House. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL CO. * ELYRIA, OHIO 


Patents 


genated rosin prepared by a special 
method. 


U.S.P. 2,485,682. Process of Polymerizing 
a Conjugated Diene in the Presence 
of a Selected 
Amides of Mercapty! Undecanoic 


Acids. K. H. Weber to Armstrong 

Cork Company 

An open chain aliphatic conjugated 
diene with 4-6 C atoms, alone or in mix- 
ture with a vinyl compound, is emulsion 
polymerized in the presence of a poly- 
merization regulator comprising an amide 
of an acid of the formula CH:X.CHY. 
(CH.),COOH in which X and Y are H 
or SH, but different from one another. 


U.S.P. 2,485,906. Catalytic Hydrocarbon 
Conversion. K. L. Mills, Jr. to Phil- 
lips Petroleum Company 
Hydrocarbons are contacted first with 

an easily reactivable catalyst of low 

activity and then with a difficultly re- 
activable catalyst of high activity. Both 
these catalysts are then reactivated by 
passing an oxidizing gas over them in 
series and countercurrent to the flow of 
the hydrocarbons 


U.S.P. 2,486,183. Emulsion Polymeriza- 
tion of Butadiene in the Presence of 
a Salt of a Dehydrogenated Middle 
Fraction of Rosin. J. H. Long and 
D. H. Sheffield to Hercules Powder 
Company 
A conjugated butadiene, either alone 

or in admixture with another organic 

compound containing the CH, C< 
group, is emulsion polymerized in the 
presence of an emulsifher consisting of 

1-5 percent of an alkali metal salt of a 

dehydrogenated middle fraction of rosin 

prepared in a special manner 


U.S.P. 2,486,229. Method and Apparatus 
for Conducting Gaseous Reactions in 
the Presence of Solid Particles. EF 
Utterback to Socony-Vacuum Oil 
Company, Inc 
Fluid hydrocarbons are converted in 

the presence of a particle-form contact 
material maintained as a compact down- 
wardly meving column within a conver- 
sion zone. Gaseous hydrocarbon prod 
ucts are collected into a plurality of col 
lecting spaces within the column at loca 
tions at which the contact material flow 
is substantially static These spaces are 
shielded from gravity flow of the contact 
material and distributed uniformly across 
the cross-section of the column. The 
gaseous products and any entrained con- 
tact material are passed downwardly 
from each of the spaces into a single 
settling space within the column where 
entrained contact material is permitted 
to settle onto the surface of the contact 
material column at the lower end of the 
settling space 


U.S.P. 2,486,361. Catalytic Conversion of 
Hydrocarbons. IP. G. Nahin and H. C 
Huffman to Union Oil Company of 
California 

[he conversion of hydrocarbons is 
effected in the presence of a catalyst 
comprising a carrier impregnated with 
an oxide of a Group VIII metal com- 
bined with an oxide of a metal of the 
left-hand column of Group VI of the 
periodic table. This catalyst is prepared 
ma manner claimed in detail 
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What's the value of 


PRECISION 
MANUFACTURE 


BASIC PARTS 


REQUIRED PROBLEMS 


Precision is @ very important requirement by the Layne organiza- 
tion. It is the only feature thet can adequately support skilful engineer- 
ing and top quality materials. The results of high precision are,— 
smoother operation, greater quantities of water and lower upkeep cost. 

All well water syst are plicated under ground construction 
projects that require much more than ordinary skill. Fortunately Layne 
has an abundance of real “know how" that came from years of world 
wide experience. When they plan a well water system, furnish the pumps 
and do the work complete, you get a thoroughly dependable job thet 
provides years and years of fine service. 

If your plans call for more water in 1950, why not call in Layne first, 
and obtain the value of their proved “know how” and the satisfaction 
of dealing with a firm of highest reputation. For catalogs, bulletins etc. 
address LAYNE & BOWLER, INC., General Offices, Memphis 8, Tenn. 


resistence 
For full information, write for. YNE ae 
ins 
OF 


Greater Safety 
THE PATENT SCAFFOLDING CO., 


AMIES: Layne Arkansas (o., Stuttgart. any Layne-Atiantic Co., 
enn. Misha 


38-21 12th St., Dept. PR, Island City 1, New York | Texas Layne Wester 


Minn 
mternational Water Suppl Landon, Om * Layne- Wispenc | Americens. 
See Your Classified T ctory for Nearest Office Genera! Pitter Company. Ames. low 
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ONLY 

Tee 
Here’s preferred all-purpose scaffolding for 
refinery construction or maintenance work: 
Ne job too difficult 
7) Neo limit on height, width or shape 
Adjustable ideo! for fixed or rolling scaffolds 
coupler @ Use it indoors or ovt 

Only 4 basic ports 
@ Easy to erect ond take down — even in Bhs 
restricted spoce 

@ Nest, compact, convenient 

& @ 100% recovery of meterials 

Interlocking steel tubes 

Dependable couplers 
@ sherp corners, noils or splinters : 

1 

] 
Complete stocks for sale or lease — Nation-wide service 
t 
Norfolk, Va. * Lay ours 


PRODUCE VACUUM 
WITH WATER 


CR Aqua-Vactor 
Uses Water as 
Motivating Fluid 


Combining the advantages of the steam jet ejector and the low 
cost of water, the Croll-Reynolds AQUA-VACTOR is employed 
economically in many istances. Low in first cost and with no mov- 
ing parts, the water jet tiay be used to mix liquids, serve both as 
an ejector and condenser, and in isolated cases, handle air and gases. 

While not as efficient as a steam jet ejector, the AQUA- 
VACTOR becomes economical when the pressure of water is being 
dissipated for other process work. In such cases it may be possible 
to use the AQUA-VACTOR either as an ejector alone or as both 
an ejector and a condenser using water under pressure to operate 
the AQUA-VACTOR and using the exhaust from the AQUA- 
VACTOR for other processes. 

The illustration shows a type SW EVACTOR using steam 
in the first stage and water in the second stage. Here the AQUA- 
VACTOR is used both as an ejector and as a condenser, handling 
air and, at the same time, condensing steam from the first stage. 
Of interest to engineers with corrosion problems, the steam stage 
in the illustration is constructed of carbon including the steam 
nozzle. The carbon is incased in cast iron giving the equipment 
the strength of iron and the corrosion resistance of carbon. 

For more complete information concerning the application of 
the AQUA-VACTOR, or any type of steam jet EVACTOR, write 
today to: 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


17 John Street 
NEW YORK 7, N. Y. 


HOW AQUA-VACTORS 


FLORITE 
‘Very satisfactory” 


The Panoma Plant of the Panoma Corporation, 
near Hooker, Okla., uses Florite in its dehydra- 
tion towers, which were handling daily at last 
report, 85 million standard cubic feet of natural 
gas at a pressure of 675 pounds. They were de- 
signed to handle 140 million standard cubic feet 
at 750 pounds pressure. Gas dehydration is re- 
quired in preparation for pipeline transmission. 

This large modern plant has been in use since 
November, 1948, and, according to a report 
of the Panoma management at the end of a year, 
“has operated very satisfactorily.” 

Floridin Products, adapted to a wide range of 
industrial and technical uses, include especially 
prepared forms of 


FULLERS EARTH 


as well as two grades of Florite, which isa... . 


BAUXITE-BASED ADSORBENT 


Your inquiry will be given careful attention. 


FLORIDIV COMPANY 


Adsorbents ... Desiccants . Diluents 


Department D, 220 Liberty St., Warren, Pa. 
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U.S.P. 2,486,376. Copolymer of Butadiene 
and Bornyl Methacrylate. A. B. Craig 
and D. T. Mowry to Monsante Chemi- 
cal Company 
A rubber-like copolymer consists of 

40-90 percent of butadiene and 60-10 

percent of bornyl methacrylate 


U.S.P. 2,486,533. Process for Producing 
Selective Polymers. H. ©. Mayland 
and C. G Gerhold to Universal Oi 
Products Company 
Details are claimed of a process for 

polymerizing olefins with 3-5 C atoms in 

two steps 


U.S.P. 2,486,627. Conversion of Hydro- 
carbons. P. M. Arnold to Phillipe Pe- 
troleum Company 
In the conversion of hydrocarbons use 

is made of a contiguous mass of pebbles 

gravitating through a series of super- 
posed zones connected by narrow pebble 
passageways. These zones include pebble 
heating and cooling zones and a con- 
version zone in between. The pebbles 
are heated in the first zone by hot com- 
bustion gases to a temperature above 
that of the conversion of the hydrocar- 
bons introduced into the second zone 

Thereafter the pebbles are cooled in the 

third zone by a stream of oxygen-con- 

taining gas and a portion of the conver- 
sion effluent. The resulting combustible 
mixture is burnt in the first zone to heat 

the pebbles. 


U.S.P. 2,486,650. System for Adding 
Solids to Liquids under Pressure. H 
J. Hepp and H. R. Sailors to Phillips 
Petroleum Company 
Details are claimed of a system for 
feeding solids into a liquid under pres- 
sure, eg. for adding AICI, to pressure 
reaction systems such as liquid phase 
alkylation and isomerization of hydro- 
carbons 


U.S.P. 2,487,743. Method and Apparatus 
for Catalytic Conversion of Hydro- 
carbons. H. 1D. Trotter to Phillips 
Petroleum Company 
In the catalytic conversion of hydro- 

carbons by means of a fixed catalyst bed, 
the lowermost portion of the catalyst 
bed near the conversion zone outlet is 
cooled to a temperature low enough to 
cause condensation and adsorption of 
undesired high boiling carbonaceous ma- 
terial on this portion of the bed. The 
condensed high boiling material adsorbed 
on this bed portion is removed during 
catalyst reactivation 


HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 


U.S.P. 2,485,073. Hydrocarbon Conver- | 


sion. W. H. Shiffler and W. H. Claus- 

sen to California Research Corpora- 

thon 

Hydrocarbons are contacted under 
specified conditions in vapor phase with 
a solid vanadium oxide and sulfide cata- 
lyst at a temperature of 900-1200° F. in 
the presence of added hydrogen and vola 
tile sulfur. Dehydrogenation of paraffins, 
olefins, and naphthenes, and cyclization 
or aromatization of paraffins and olefins 
can be effected by this method. 
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butane-propane WMALVE 


These quick acting Okadee Valves give you a positive shutoff 
when closed and full opening flow-through when open. That 
is what you need on Butane-Propane lines and others carrying 
light fluids and gases. 


Seats and discs are precision-lapped to micro flatness (three 
millionths of an inch) and checked for accuracy with the 
light-wave method of inspection. Discs move in a parallel 
line and seal perfectly without wedging action. Seats and 
discs are easily replaced and all integral ports are removed 
through the outlet opening without further dismantling the 
valve. 


Bodies ore one-piece cast steel with stellited seats, meehanite 
discs, stainless steel stems and bushings. Outside packing 
gland is stainless steel; gland nut is cold rolled steel 


Okadee Valves with screwed connections are available in 
sizes 2” through 4” with single and double discs; 2" through 
4” sizes, with standard ASA face to foce flange dimensions. 


Specity Okadee Valves for service in light fluid and gas lines. 
Their higher quality materials assure lower maintenance cost 
and perfect service for yeors. 
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ACCURATE and RELIABLE 


TANK ACCESSORIES 
for Couventent Operation 


VAREC' TANK GAUGES 
and SWING LINE EQUIPMENT 


Designed for all types of tanks and corrosive con- 
ditions, VAREC Automatic Tank Gauges afford you 
a safe, accurate, economical means of measuring liquid 
levels . . . conveniently, and as often as necessary. 
Gauges operate on a float actuated tape; give reliable 
readings in an eye-level lookbox outside the tank. 
VAREC Swing Line Equipment is especially designed 
to provide a rapid, convenient method for withdrawal 
of liquids at various levels. Essentially, it consists of 
winch and swing joint for raising and lowering of a 
standpipe. 

VAREC gauge hatches, water drawoff valves, drain ells, 
internal check valves, etc., will safely and reliably 


complete your tank installation. Check your needs today. 


° 
THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON, CALIFORNIA, U.S.A. 


Patents 


| U.S.P. 2,485,875. Production of Synthesis 
Gas. M. H. Gorin and A. J. Abrams 
to Socony-Vacuum Oil Company, Inc. 
Details are claimed of a process for 
the manufacture of synthesis gas in a 
ratio of H,:CO = 2:1 from natural gas, 
steam, and CO. The charge mixture is 
first countercurrently contacted with hot 
liquefied tin or lead and the reaction 
effluent is then subjected to further treat- 
ment 


U.S.P. 2,485,927. Catalytic Dehydrogena- 
tion of Hydrocarbons. W. A. Schulze 
and J. C. Hillyer to Phillips Petro- 
leum Company 
Hydrocarbons are dehydrogenated to 

form less saturated hydrocarbons by 

contacting them under suitable condi- 
tions with a catalyst consisting of 
alumina formed by the dehydration of 
hydrated alumina, together with 2-4 per- 
cent of magnesia, 4-6 percent of barium 

oxides calculated as Ba(OH)s, and 4-6 

percent of KeO calculated as KOH 


U.S.P. 2,485,945. Hydrocarbon Synthesis 
Process and Catalyst Therefor. S. W. 
Walker to Sanolind Oil & Gas Com- 
pany 
A H;-CO mixture of the vol. ratio 

H,:CO = 2:5 is contacted with a finely 
divided fluidized iron catalyst at a tem- 
perature of 550-700° F. and a pressure 
of 100-600 psi. The catalyst is a finely 
divided metallic iron in plate-like form 
resulting from the reduction of iron 
oxide scale obtained as a film on the 
surface of metallic iron exposed to air 
at a temperature above red heat. 


U.S.P. 2,486,243. Simultaneous Dehydro- 
genation and Hydrocarbon Synthesis 
with Fluidized Catalysts in a Single 
Reactor. H. V. Atwell to The Texas 
Company 
A CO/H;, mixture is contacted under 

synthesis conditions with a synthesis 

catalyst. A vaporized naphthenic hydro- 
carbon is simultaneously passed to the 
reaction zone in contact with a separate 
dehydrogenation catalyst. Reaction con- 
| ditions are maintained which permit 
both reactions to occur simultaneously. 
The two catalysts are maintained in 
fluidized condition within the reaction 
zone in such a manner that one of the 
catalysts is selectively entrained in the 


resulting gaseous reaction products. The 
exothermic heat developed in the CO/H; 
synthesis is thus utilized for the endo- 
thermic dehydrogenation. The naph- 
thenes present are converted by the re- 
action into aromatics with hberation of 
hydrogen which is consumed at least in 
part in the synthesis reaction 


| U.S.P. 2,486,505. Process for Synthesis of 


Hydrocarbons and the Like. W. M. 

Stratford to Development 

Corporation 

In a Fischer-Tropsch synthesis proc- 
ess wherein the catalyst temperature is 
raised by the exothermic heat of reac- 
tion while being passed in continuously 
recurring sequence through the reaction 
zone and is again diminished in a cool- 
ing zone, the catalyst is deposited in a 
thin permeable continuous layer on the 
exterior surface of a thin permeable 
cylindrical support. This support is ro- 
tated about a horizontal axis so that the 
catalyst moves through the two zones 
during the rotation. The reactant gases 
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Patents 


are passed under conversion conditions | 


through the catalyst layer in a radial 
direction toward the axis of rotation as 
the catalyst passes through the reaction 
zone, and a cooled gaseous fraction of 


the reaction effluent is passed in corre- | 


sponding direction through the result- 
ing heated catalyst. A hydrocarbon cool- 
ing liquid is thereafter correspondingly 
passed through the catalyst layer while 
it moves through the cooling zone 


U.S.P. 2,486,633. Synthesis of Hydrocar- 


bons. A. Clark to Phillips Petroleum | 


Company. 

In a Fischer-Tropsch synthesis the 
molar ratio of H.:CO is maintained be- 
tweert 2:1 and 3:2, the pressure between 
15 and 500 psi., the temperature at 150- 
400° C., and the space velocity of the 
gases at 100-400 
alcohol with 1-5 C atoms is introduced 


and vaporized in the reaction zone in an | 


amount of 0.002-0.0035 pounds per btu. 
of heat removed from the reaction zone 
by the alcohol. The temperature in this 
zone is thus controlled under partial 
conversion of alcohol to hydrocarbons. 


U.S.P. 2,486,879. Manufacture of Hydro- 


carbons and the Like. H. V. Rees and | 


Texaco Develop- | 


| oy KEMP ATMOSPHERE GENERATORS 


C. G, Ludeman to 

ment Company. 

Details are claimed of a process for 
the manufacture of products with at 
least 2 C atoms from a mixture of CO 
and H, obtained by the conversion of 
normally gaseous hydrocarbons. One 
portion of the gaseous hydrocarbon feed 
is subjected to complete combustion 
with exothermic formation of CO, and 
H.O. The resulting hot combustion gas 
is contacted with another portion of the 
feed im an endothermic reaction zone to 
form a mixture of CO and H;,. This 
synthesis gas is then passed under spe- 
cific conditions into contact 
iron catalyst and the products including 
CO, are subjected to further treatment. 


U.S.P. 2,486,894. Process for Catalytic 
Conversion of Carbon Oxides. C. W. 
Watson to The Texas Company 
In a Fischer-Tropsch synthesis 

wherein the 

maintained in a dense fluidized state in 


indirect heat exchange with a fluid heat | 


carrier, initial contact of the synthesis 
gas and the catalyst is effected at a tem- 
perature of 550° F. and final contact at 
600° F. CO, is added to the reactant 
stream in certain amounts such that net 
production of CO, from the reaction 
zone is substantially inhibited and the 
production of methane is at least mate- 
rially reduced. 


U.S.P. 2,486,895. Process for Catalytic 
Conversion of Carbon Oxides. C. W 
Watson to The Texas Company 
A gaseous mixture of CO, 

and CO, is contacted with a fluidized 
mixture of a particle- form iron catalyst 
and a particle-form water-gas_ shift 
catalyst at a temperature of 550-700° F 
until .95-.995 of the CO has been con 
verted into desired products. The com- 
position of the gaseous feed is main- 
tained in a specific ratio to repress and 
inhibit undesired reactions. 
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Constant 
Control solves 


_ critical inert 
gas 


ANALYSIS GAS REGARDLESS OF DEMAND... 
HAVE EXCLUSIVE SINGLE AIR-GAS CONTROL! 


No matter if you need inert gas for a 
critical or normal application—Kemp 
has the equipment you need! One 
single knob sets the air-gas mixture 
accurately, permanently. No matter 
what the demand, you get the same 
analysis inert gas from 1% to 100% 
of capacity. With Kemp there is no 
need for tinkering! 


ABSOLUTELY DEPENDABLE 


Kemp Generators burn ordinary gas 
just as it comes from the mains. A 
famous Kemp Carburetor, part of each 
installation, assures complete combus- 
tion . . . producing a clean, chemically 


hEMP ATMOSPHERE GAS GENERATORS 
THE C. M. KEMP MFG. CO., Dept. K-1, 1 
405 E. Oliver Baltimore 2, Md. 


Gentlemen Send me intormetion Alse show me hew 
much we con seve on inerts. We now spend. . 


OF BALTIMORE 
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inert gas containing 88% nitrogen, 
12% CO,... a gas so pure it is used 
without further processing in the manu- * 
facture of aspirin and laboratory 
chemicals, fine paints and a host of 
other products. 


Whether you need inerts for purging, 
fire protection, blanketing or a special 
application specify Kemp. For 
technical information write for special 
bulletin. To find out how much you can 
benefit: tell us how you produce inerts 
now; we'll show you how Kemp can 
solve your problem! Mail coupon today! 
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Patents 


U.S.P. 2,486,980. Catalytic Vapor Phase 
Hydration of Ethylene. S. P. Robinson 


to Phillips Petroleum Company 


Details of a process are claimed for 
producing ethyl alcohol from ethylene 
im two stages of catalytic hydration. 
High pressure is maintained in the first 
stage and low pressure in the second 
stage. Formation of ethyl ether is greatly 
reduced or eliminated 


DESULFURIZATION 


U.S.P. 2,486,519. Desulfurization of 

Hydrocarbons with Fluosulfonic Acid. 

\ Chenicek to Universal Oj! 
Products Company 

mate 

acid 


hydrocarbon 
fluosulfonic 


Sulfur-containing 
contacted with 
sulfur 


rial is 
to remove the 


U.S.P. 2,486,778. Process for the Sepa- 
ration of Acid Gases from Gaseous 
Mixtures. I. F. Doumani to Union Oil 
Company of California 

claimed of a 

from a gaseous 
natural petro 

aqueous 


Details are process for 
separating an acid gas 
mixture, H.S trom 
leum and refinery gases. An 
mixture of nitrogen bases is employed 
for absorbing the acid gases 
U.S.P. 2,487,466. Catalytic Desulfuriza- 
tion of Hydrocarbons. Il’. G. Nahin to 
Union Oil Company of California 
Hydrocarbons are desulfurized by 
heating them to temperatures of 500- 
1000° F. in the catalyst 


consisting of a 


presence of a 
major proportion ola 
than 


distending 
bauxite, 


base prepared by more 


5 percent of alumina on 


oe Got 


minor proportion of the combined oxides 
of Co and Mo distended on said base 


U.S.P. 2,487,576. Process for the Re- 
moval of Acidic Material from a 
Gaseous Mixture. ©. ©. Meyers to 
Phillips Petroleum Company 
Details are claimed of a process for 

the removal of acidic material, par- 

ticularly H,S from a gaseous hydro- 
arbon mixture or other gases 


U.S.P. 2,487,577. Absorption Process. 
C. P. Stanley to Phillips Petroleum 
Company 
H,S is removed from a gaseous hydro- 

carbon mixture by means of an aqueous 

absorption liquid comprising diethano- 
and diethylene glycol. Details of 
claimed 


lamine 
the process are 


U.S.P. 2,487,578. Prevention of Corro- 
sion of Metallic Surfaces. C. ©. Mey- 
ers to Phillips Petroleum Company 
In the removal of acidic material in- 

cluding H,S in an amount of 65-290,000 

parts per million from a hydrocarbon 

fluid mixture by means of an aqueous 
solution of an organic amine which 
becomes oxidized and thereby corrosive 


F Rolling 


with IDEAL Tube Expanders 


Bearing-Adjustable 
Thrust Collar 


No. 255 


No. 270 


® Loose collar remains stationary against tube end or sheet, re- 
ducing friction to a minimum. Prevents pulling of tube and will 
not mar sheet—specially ECONOMICAL for production work. 
Expanders may be adapted for use with Automatic Torque 
Controlled Operating Units, for precision tube rolling. 


For Complete Details ...see Your Dealer, or Write Today 


Whe Wiedeke Company 


DAYTON I 


to the absorption system, 10-250 parts 
per million of a chrom glucosate are 
added to the amine solution to prevent 
corrosion of contacted metallic surfaces. 


HEAVY OILS AND WAXES 


— 2,484,843. Lubricant Composition. 
M. Musselman to The Standard Oil 
t ompany of Ohio 
A mineral lubricating oil or grease is 
described containing at least 0.01 percent 
of a reaction product of hydrogenated 
sperm oil with P.Ss 


U.S.P. 2.485,150. Mineral Oil Composi- 
tion. F. Y. Glavis and H. T. Neher 
to Rohm & Haas Company 
A mineral oil with a viscosity of 100- 

1500 sec. Saybolt at 100° F. is com- 
pounded with small amounts of an oil- 
soluble petroleum sulfonate and an 
alkylphenoxyethoxyethanol having an 
alkyl group of 4-12 C atoms. The com- 
position has improved anti-corrosive 
properties 


U.S.P. 2,485,341. Rust Inhibiting Com- 
position. | Wasson and J. W. Hand, 
Jr. to Standard Oil Development 
Company 
\ mineral lubricating oil contains 

0.05-5 percent by weight of sorbitam- or 

penetaerythritol-mono-oleate and 0.05-3 

percent of tributyl- or tri-p-tert.-butyl- 

phenylphosphite. The additives prevent 
rusting and corrosion of metal parts 
exposed to moisture 


U.S.P. 2,485,861. Lubricating Oil. S. EF 

Campbell and I. S. Dellinger 

A lubricating hydrocarbon oil con- 
tains a permanent dispersion of a 
hydroxide or carbonate of an alkaline 
earth metal and an oil-soluble mahogany 
sulfonate as the dispersing agent. The 
formation and adherence of lacquers 
and carbonaceous deposits on pistons 
and rings is minimized by the additive 


U.S.P. 2,486,014. Hydrocarbon Oil De- 
waxing. G. H. Evans to The Atlantic 
Refining Company 
A waxy hydrocarbon oil 

tains high melting and low melting 

waxes is separated into oil and wax 
fractions by means of a selective solvent 
for the oil in a process claimed in detail 


which con- 


U.S.P. 2,486,188. Lubricant. R. L 
to Sinclair Refining Company 
\ lubricating petroleum oil contains a 

small amount of a P- and S-containing 
reaction product obtained by treating 
turpentine with or at temper- 
atures above 200° F. The additive re- 
presses oxidation of the oil 


May 


U.S.P. 2,486,493. Oil Compositions. A. 
J Revukas to Tide Water Associated 
Oil Company 
Mineral oil is compounded with a 

small amount of a polymerized ester of 
the acrylic acid series and a_ small 
amount of an oil-soluble aliphatic ester 
of a phosphorus acid. While the first 
named additive improves the lubricating 
characteristics of the oil but imparts to 
it an imereased emulsifying tendency, 
the second additive this ten- 
dency again 


reduces 


U.S.P. 2,487,151. Lubricant Composition. 
FE. Lieber and A. F. Cashman to 
Standard Oil Company 
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A waxy mineral lubricating oil is 
compounded with 0.05-2 percent of a 
co-condensation product of 20-300 parts 
of chlorinated paraffin wax containing 
10-20 percent chlorine with 100 parts of 
stearyl chloride The condensation 
product with an average molecule weight 
of 1000 has wax-modifying properties 
and works as pour depressor. 


U.S.P. 2,487,260. Extreme Pressure 
Lubricants. A. J. Morway to Standard 
Oil Development Company 
An extreme pressure lubricant com- 

prises at least 60 percent mineral lubri- 

cating oil, 5-25 percent carbon black con- 
taining 3-20 parts of acetylene black and 

0.5-10 parts of high modulus black, a 

metal soap, a tackiness agent (e.g. an oil 

solution of a polymer), and a non-corro- 

sive extreme pressure agent (eg. a 

sulfurized fatty oil) 


U.S.P. 2,487,261. Low-Temperature 
Grease. J. C. Zimmer and A. J. Mor- 
way to Standard Oil Development 
Company. 

A grease consists of 70-90 percent by 

weight of a mineral lubricating oil, 2-20 

percent of a channel carbon black coated 


with a material of the approximate 
formula RxSi(OH)y, wherein R is an 
alkyl radical with not more than 3 C 
atoms and x and y are integers 1-3, 


2-15 percent of acetylene black, and 0.1-3 
percent of zinc naphthenate. The grease 
has improved stability and resistance to 
oxidation 


U.S.P. 2,487,306. Treatment of Lubri- 
cating Oils. P. H. Carnell to Phillips 
Petroleum Company 
Lubricating oil is contacted with an- 

hydrous liquid HF to form a separate 
acid phase, and with cyclopentane, 
methyleyclopentane, cyclohexane, or 
methylcyclohexane in an amount of 
1.3-1.7 times the weight of the oil at 
elevated temperature and at a pressure 
sufficient to maintain the HF and hydro- 
carbons in liquid phase. Substantial in- 
crease in the viscosity index and stability 
of the lubricant is effected. 


~ 


U.S.P. 2,487,376-9. Lubricant. T 
Roehmer and G. W. Murray to 


Socony-Vacuum Oil Company, Inc 
A mineral oil base lubricating grease 
contains &.5-48 percent of a fatty mate- 


rial, 1.5-7.5 percent ef an alkali or alka- 
line earth metal hydroxide, and 0.5-15 
peregnt of a water-dispersible polyvinyl 
alcohol. The grease is resistant to de- 
formation and “bleeding.” Instead of the 
polyvinyl a water-dispersible pro- 
tein is employed according to U.S.P 
2,487,377, or a water-dispersible phenol- 
formaldehyde resin (U.S.P. 2,487,378), 
or a natural gum (U.S.P. 2,487,379) 


alcohol 


PETROCHEMICALS 


U.S.P. 2,485,017. Production of Aryl 
Dihaloalkanes. L.. Schmerling to Uni- 
versal Oil Products Company 


An aromatic hydrocarbon with a re- 
placeable nuclear hydrogen atom is 
reacted with a dichloroolefin in which 


the double bond is located at a tertiary 
C atom in the presence of a catalyst 
complex of a Friedel-Crafts halide and 
an alkanol, alkyl ether, alky! ketone, or 


nitroparaffin 


1950 


January, 


A Gulf Publishing Company Publication 


U.S.+. 2,485,044. Vinyl Acetate Produc- 
tion. W. H. Gehrke to Monsanto 
Chemical Company 
A gaseous mixture of acetylene and 

acetic acid is contacted at a temperature 
of 150-300° C. with a catalyst consisting 
of particles of a carrier made by devolat- 
ilizing bituminous coal with 3-8 percent 
ash, and then activating this coal by 
steam until the ash content of the 
carrier is in the range of 15-35 percent 
ash. Zine acetate is present on the sur- 
face of the carrier particles. 


U.S.P. 2,485,125. Esterification of Aryl 
Vinyl Compounds. J. M. Wilkinson, 
Jr. to General Aniline & Film Corpo- 
ration 
Styrene is heated in liquid phase at 

atmospheric pressure to a temperature 
of at least 50° C. in admixture with an 
excess of a lower monocarboxylic ali- 
phatic acid and in the presence of nitric 
acid and a polymerization inhibitor for 
styrene. Alpha-methy! benzyl esters of 
the aliphatic acids are obtained. 


U.S.P. 2,485,180. Liquid Sulfur Dioxide 
Solvent Process for Making Olefin 
Nitrosochlorides. R. K. Allison to 
Food Machinery & Chemical Corpo- 
ration 
A cyclic olefin is dissolved in liquid 

SO, At a temperature below —10° ( 

nitrosyl chloride is passed through the 

solution. The resulting hydrocarbon 
nitrosochloride is separated. 


U.S.P. 2,485,185. Nitroparaffin Solvent 
Process for Making Olefin Nitroso- 
chlorides. ©. Bordenca and W. A. 


LEKTROMESH 


THE UNIQUE SOLID-METAL SCREEN 
Distinguished for its 


STABILITY in Use 


UNIFORMITY of Hole Size 


Patents 


Lasier to Food Machinery & Chemical 

Corporation. 

An olefin with at least 6 C atoms is 
dissolved in a nitroperaffin with 1-8 C 


atoms. The solution is treated in the 
manner indicated in U.S.P. 2,485,180 
for the same purpose. 


U.S.P. 2,485,237. Synthesis of Aromatic 
Aldehydes. W. F. Gresham and G. FE. 
Tabet to E. L. du Pont de Nemours 
& Company 
A mixture of aromatic hydrocarbon 

and CO is subjected to the action of a 

mixed anhydrous HF-BF, catalyst at a 

temperature of —80° to +50° C, under 

increased pressure. Aromatic aldehydes 
are obtained 


U.S.P. 2,485,315. Controlled coy 
Fluid Coking. W. A. Rex and B. F 
Roetheli to Standard Oil De vat Renee 
Company 
Heavy hydrocarbon oils are coked by 

a process claimed in detail. Lack of 
control of severity of heat treatment of 
the coking vapors is overcome by 
maintaining a dense bed of fluidized 
coke particles in the coking zone at 
temperatures suitable for the production 
of volatile conversion products and coke, 
and maintaining a dilute phase suspen- 
sion of the coke particles immediately 
above the dense bed 


U.S.P. 2,485,342. Method for Oxidation 
of Aromatic Hydrocarbons. 


WORKABILITY in Manufacturing Processes 
DIVERSITY of Applications to Research and Production 


Electro-deposited in pure copper, pure — 
nickel, or nickel-on-copper — in regular 

commercial production with counts from 
25 to 400 per inch—in lengths up to 100 
feet and widths up to 36 inches—with tol- 
erances on hole size and thickness suitable 
for the most critical uses—LEKTROMESH 
is ideal for precise filtration, for fabricated 
products such as fuel filters and electronic 
shields, even for distinctive decorative 
screens with an integral pattern. For full 
details let us send our Bulletin on 


LEKTROMESH. Address Department 16. 
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Patents 


Welty, Jr. to Standard Oil Develop- 

ment Company 

A vaporizable aromatic hydrocarbon, 
eg. naphthalene, is partially oxidized 
under controlled temperature conditions 
by passing 0.5-2 mole percent of this 
hydrocarbon in an oxidation gas through 
a wire screen coated with vanadium 
oxide at a velocity of 1-10 feet per 
second. Phthalic anhydride is a_ pre- 
ferred reaction product 


U.S.P. 2,485,911. Petroleum Extract- 
Sulfur Dioxide Reaction Product. | 
S. Narracott to Anglo-lranian Oil 
Company, Ltd 


predominantly aromatic hydro- 
carbon extract obtained in the solvent 
extraction of a wax-free petroleum base 
lubricating oil is reacted with SO, at a 
temperature of 150-300° C. to form a 
resin useful in the production of coating 
compositions. 


U.S.P. 2,486,441. Condensation of Ole- 
fins with Organic Compounds. F. M 
Seger and A. N. Sachanen to Socony- 
Vacuum Oil Company, Inc 
4 mono-olefinic hydrocarbon with at 

least 3 C atoms is condensed with an 

olefinic mono-oxide, or mono-sulfide, or 
mixtures thereof in an amount of at least 

0.1 mol per mol of the hydrocarbon at 

temperatures of 500-700° F. The result- 

ing products are particularly useful as 
lubricating oils 


How to Keep 


economical. 


no pump. 


COST DOWN 


on Valve Maintenance 


Cleaning one valve before overhaul won't amount to much 
in time or money, that’s true! But multiply that one valve by 
thousands—at year’s end your expenditure will be pretty high. 


If your valve maintenance-cleaning runs into big money, we 
believe we can help you hold your costs way down. We believe 
(and many refiners will agree) that Oakite Steam-Detergent 
cleaning with the Oakite Solution-Discharging Steam Gun will 
prove infinitely superior to manual scrubbing 
COUNTS. It’s quicker, more efficient and decidedly more 


Oakite Steam-Detergent cleaning is a lead-pipe cinch to in- 
stall. All you need is tht Oakite Gun, plus 30 Ibs. steam pres- 
sure; a couple of lengths of rubber hose, and an old steel drum 
for your cleaning solution. You need no motor, no injector, 


And the beauty of Oakite Steam-Detergent cleaning is that 
you can reach those hard-to-get-at places. You can use it on 
all kinds of equipment. You can strip paint with it. 


Free 8-page folder gives all the facts on Oakite Steam- 
Detergent cleaning. Get yourself a copy today. No obligation. 


OAKITE PRODUCTS, INC., 37 Thames St. NEW YORK 6, N.Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


AKITE 


REG. US PAT, OFF, 


. ON ALL 


PETROLEUM SERVICE DIVISION 
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U.S.P. 2,486,454. Polybasic Acids and 
Method for Producing the Same. C. 
N. Zellner to Tide Water Associated 
Oil Company. 

Paraffins are contacted in liquid phase 
at a temperature of 120-180° C. with a 
gas containing free oxygen. The rate of 
feed of the gas to the hydrocarbons and 
the gas distribution therein is controlled 
in a particular manner to effect partial 
oxidation of the paraffins. Dibasic or- 
ganic acids are the most important 
reaction products obtained. 


U.S.P. 2,486,693. Method for the Syn- 
thesis of Carbinols. I’. van't Spijker 
and J. A. Sherred to Shell Develop- 
ment Company. 

In the production of alcohols by 
treatment of unsaturated hydrocarbons 
with CO and He, the hydrocarbon is 
continuously passed in the liquid phase 
and in the presence of a catalyst serially 
through separate but intercommunicat- 
ing reaction zones maintained at differ- 
ent temperature levels and being in heat 
exchange relationship. An excess of a 
CO/He-mixture is passed through the 
first zone, and an excess of H; through 
the second zone. The excess gases from 
these zones are combined and recycled 
to the first zone 


U.S.P. 2,486,842. Oxidation of 
Hydrocarbons. G ’ Hearne and 
M. L. Adams to Shell Development 
Company 


A gaseous mixture of oxygen, an ole- 
fin with at least 3 C atoms. and 0002-0.2 
mole percent (based on the olefins) of 
an aliphatic chloride is contacted with 
a solid Cu,O catalyst maintained at 
200-600° C. under suitable correlated 
conditions of temperature, contact time. 
and mixture. Unsaturated aldehydes and 
ketones with the same number of C 
atoms as the olefin are produced, eg 
acrolein from propylene, methacrolein 
from isobutvlene 


U.S.P. 2.486.934. Process for the Produc- 
tion of Nitriles. M. Frchak, Jr. to 
Allied Chemical & Dye Corporation 


A gaseous mixture of oxygen, am 
monia, and an alkyl substituted cyclo- 
pentane with at least 2 C atoms in the 
alkyl substituent, or an alkyl substituted 
cyclohexane is contacted at a temper- 
ature of 350-600° C. with a catalvst for 
the vapor phase partial oxidation of 
benzene and naphthalene. e.g. a catalyst 
containing the oxides of V. Mo, and P 
The gaseous mixture shall contain at 
least one mol ammonia for every mol 
of the organic compound. Aromatic ni 
triles are obtained 


U.S.P. 2,487,338. Condensation of Aro- 
matic Hydrocarbons with Terpenes. 
Johnson and J. Kellett, IIT to 


Socony-Vacuum Oil Company, Inc 


\ terpene is added to an aromatic 
hydrocarbon at a rate of less than 3 ¢ 
per minute per mol of ar. hydrocarbon 
until the mixture contains 50 mol percent 
of terpene. The addition is made in the 
presence of an aluminum halide alkyla 
tion catalyst at a temperature of 40-140° 
C. Condensation of the components is 
effected, e.g. that of toluene with dip- 
entene 
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NEW EQUIPMENT and 


information about products described on these 
pages write to the address shown, using the 
number shown for each item desired. 


Manufacturers’ Literature 


A method of hardening stainless steel, 
developed by C. U. Scott and Son, Inc., 
is said to offer advantages in many ap- 
plications. The method, which hardens 
stainless steel machine parts requiring 
precision tolerances up to two ten thou- 
sandths, gives these parts a case of two 
to three thousandths with a Rockwell 
reading of 68-70 C. Steel “so processed 
becomes hard enough to scratch a dia- 
mond and cut glass.” While the case 
depth is light, it is claimed to have ex- 
ceptional wearing qualities. The harden- 
ing prevents galling and the metal re- 
tains most of its stainless qualities. This 
process opens new fields for types 302, 
303, 304, 316, 410, 416, 420 and 440 stain- 
less steel 

For further information write C. U. 
Scott and Son, Inc., Rock Island, IIL, 
referring by number to this PerroLeum 
REFINER item. 


SO, Analyzer (item 2) 

The Thomas autometer, manufactured 
by Leeds & Northrup Company, con- 
tinuously records concentration of sul- 
fur dioxide in parts per million, warn- 
ing against atmospheric pollution. The 
instrument also records average concen- 


January, 1950 


tration integrated over a half hour period, 
automatically checks its “zero reading” 
every 30 minutes and marks off each 
cubic foot of air sampled. Electrolytic 
conductivity is the means of measure- 
ment. A continuous sample of air is 
passed through a solution which absorbs 
sulfur dioxide, causing a change in the 
electrolytic conductivity of the solution 

For further information write Leeds 
& Northrup Company, 4934 Stenton 
Avenue, Philadelphia 44, referring by 
number to this Perroteum Reriner item 


Expansion Joint (item 3) 

A new type of expansion joint that is 
“positively” non-corroding and non- 
contaminating” has been announced by 
United States Gasket Company. This 
joint is made of Teflon, a du Pont mate- 
rial that is claimed to be impervious to 
industrial chemicals and withstand 


temperatures up to 500° F. and down to 
—150° F. Connectors for installing these 
joints can be so applied that no surface 
except the inert Teflon comes into con- 
tact with material carried by the piping 

For further information write United 
States Gasket Company, 602 North 10th 
Street, Camden, N. |., referring by number 
to this Perroteum Reriner item 


Speed Steels (item 4) 

The working of tool and high-speed 
steels is described in a “blue sheet” of 
Allegheny Ludlum Steel Corporation 
Included are a simple selector chart, 
procedures and tabulations for makers 
and users of cutting tools and dies. Also 
discussed are design, machining, cutting- 
tool angles, speeds, heat treatment, and 
grinding. The booklet is for 
in conjunction with the other 
sheets in the series which give in detail 
the properties of each type of tool and 
high-speed steel 

For further information write Alle 
gheny Ludlum Steel Corporation, Room 
2036, Henry W. Oliver Building, Pitts- 
burgh 22, referring by number to this 
PerroteumM Reriner item. 


A Gulf Publishing Company Publication 


Ball Valves (item 5) 

Straight through, non-turbulent flow is 
one of the features claimed for Paul 
Valve Corporation's venturi-ball valves. 
Bulletin 103 gives the principle of opera- 
tion and engineering data on this line, 
including “whistle” valves, bar stock 
valves, cast steel and stainless steel 
valves, and forged valves. Pictured here 
is the 1000 series for 150 psi. service, a 
cast stainless valve available in sizes 1, 
1%, 1%, 2, 2%, 3 and 4 inches, Other 
features claimed for these valves include 
throttling with smooth flow, straight line 
characteristics; tight shut-off; free, easy 
opening and closing without binding or 
galling. The valves are sold to the petro 
leum industry by W. K. M. Company, 
Inc., Houston, and to all other industries 
by Paul Valve Corporation 

For a copy of the bulletin write Paul 
Valve Corporation, 683 Third Avenue, 
New York 17, referring by number to this 
Reriner item 


Shaft Packing (item 6) 

Made of graphite or mica combined 
with Teflon, chemiseal No a new 
shaft and pump packing, developed by 
United States Gasket Company, is 
adapted to applications where chemical 
attack from solvents, acids or alkalies, 
or contamination of the product is a 
serious problem. Under even slight 
gland pressure, the graphite-filled rings 
are forced into a leak-proof seal against 
the shaft periphery. The natural lubri- 
cating properties of both the graphite 
and Teflon make any additional lubri- 
cant unnecessary in many applications 
Solid Teflon rings are used at each end 
of the packing and alternately through- 
out the packing to preclude the possi- 
bility of flow through the packing 
itself 

For further 


information write United 
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New Equipment 


States Gasket Company, 602 North 10th 


Street, Camden, N |. referring by 
number to this Perroteum Reriner item 


Wrenches (item 7) 

Forty-five 
handle wrenches in carbon 
and alloy offered by J. H 
Williams & Company, to “facilitate work 


degree and 9 degree bent 
construction 


steels are 


in close quarters where maximum ac 
cessibility and leverage are required.” 
This type of wrench is “particularly 


useful on flange and pipe line work in 


refineries, chemical plants and industries 


using processing equipment.” Openings 
are to 2 inches 
For further information write J. H 


Williams & Company, 400 Vulcan Street 
Buffalo 7, N. Y., referring to this Perro 
LeuUM REFINER item 


Engine Com- 


pressor 

(item 8) 

The newly de- 
veloped Uniflo scav- 
enging-principle gas 


engine 
of Worthington 
Pump and Machin 
Corporation 


compressors 


ery and 


claimed to be revolu 


thonary 1m gas engine 


Air inlet 


ports around the en 


design 


tire circumference at 
the bottom of the 
cylinder and dual, 


mechanically operated exhaust valves at 


the head produce perfect clearance ot 
burnt gases from the cylinder. Also 
featured are complete charging with 


clean air, etremely low exhaust tempera 


Scale Remover (item 9) 


“Doctor Boiler,” a scientific prepara 
tion of Doctor Boiler, Inc., for the’ pre 
vention and removal of boiler scale, 


provides a microscopic film which covers 
the inside of the boiler and seals off the 
momsture and chemical action of the 
from the scale itself. The prep- 
aration is designed to work in all types 
of water which eliminates the necessity 
of water sampling in cennection with 
its use. Additional properties claimed are 
the prevention of corrosion and foaming 


water 


For further information write Doctor 
Boiler, Inc., 4316 Main Street, Dallas, 
referring by number to this Prerroteum 
REFINER item 


PIPE 
VALVES 
VESSELS 

FITTINGS 
PLASTICS 
CERAMICS 
RASCHIG RINGS 


Houston 2, Texas 
726A M&M Bidg 
Phone Charter 4-8189 


THE EDWARD SOPH CO. 


Corrosior., Resisting Equipment 
For the Petroleum and 
Chemical Industry 


CENTRIFUGAL AND 
PROPORTIONING PUMPS 


Tulsa 5, Okla. 
202 E. 18th St 
Phone 3-6659 


tures and assured load carrying ability. 

For further information write Worth- 
ington Pump and Machinery Corporation, 
Harrison, N. |., referring by number to 
this Perroteum Reriner item 


Safety Cage (item 10) 


Up Right Scaffolds, a division of Up- 


Right, Inc., has manufactured a roll- 
around and safety cage tor types of 
tank - work painting, scraping, sand 


blasting, and inspecting. The cage weighs 
70 pounds and the roll-around weighs 
48 pounds. It has a vertical clearance 
over obstacles of 44 inches. Its load ca- 
pacity is 1000 pounds with a safety tac- 
tor of four. The improved roll-around 
for use with the safety cage is shown in 
the accompanying photo. It is fastened 
by a cable to the center of the tank, and 
the cage ts suspended by a block and- 
tackle from any one of several attaching 
positions on the roll-around which give 


GRATINGS 


FOR EVERY PURPOSE 


Floors . . . Slabs . . . Armoring 
. « « Drain Grates . . . Trench 
Covers . . . Safety Steps. 

For all types of bridges, petro- 
leum, chemical and food process 
industries. Approved by engineers 
and widely used all over the 
country. 

Write for catalog describing 
designs, advantages, installations, 
and with selection data. 


KERLOW STEEL FLOORING CO. 
25 Mallory Ave., Jersey City 5, N. J 
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One million barre:s of crude pass through Kellogg-built 
distillation units every 24 hours... 


| 
: 


... Yes! Now more than 1,000,000 barrels of crude are 


processed each day in Kellogg distillation units... with 


additional capacity underway 


ELLOGG built its first atmospheric distillation unit more 
K than a quarter century ago— when many of the pri- 
mary distillation facilities of other types were already in 
existence. Yet since that date Kellogg units have been 
installed on five continents in more than fifty different 
locations. 

he applications have ranged from virtual skimming in 
Palestine where more than half of the crude was returned 
to ground reservoirs to the accurate fractionation of Penn- 
sylvania crude. 

They've been designed as independent units and in com- 


on three different continents! 


bination with decarbonizing, coking, cracking, vacuum 
distillation, visbreaking and reforming. Individual capaci- 
ties have ranged from 1,000 to over 40,000 BPD. 

In a phase of oil processing such as this, where building 
contracts are customarily open to practically any bidder, 
there must be definite reasons for the record concentration 
in one company's bands of contracts for more than a 
million barrels of capacity. 

Kellogg invites refiners, who are modernizing old fa- 
cilities or increasing crude capacity, to examine with its 


engineers the reasons for this preference. 


FURNACE DESIGN AND 
TOWER “FLUIDYNAMICS” 
DETERMINE EFFICIENCY 


Atmospheric Distillation is in es 
sence a simple process — comprising 
only two unit operations — yet there 


are many pitfalls that can markedly affect stream efhciency. 
One would think that, with a process more than twenty-five 


years old, all important factors would have been discovered 
But such is not the case with either furnaces 
or bubble towers. There is suill much tw be learned and new 
data are being obtained every day. That is why, over this 
entire period, Kellogg has never ceased to gather and eval- 
uate operating data from all over the world, and has carried 
on continual research on both inems of equipment. 

Along these lines, the Lucite bubble tower (shown here) 
continues to operate in the Kellogg Engineering Laboratories, 
permitting engineers to carry on investigation of the prob- 
lems of “Fluidynamics cap spacing, types of trays, dump- 
ing, entrainment and a host of other details. 


and formulated 


The M W. Kellogg C 


y, (a subsidiary of Pullman, Inc.), New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris niece) 
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a overhang distance of 18, 24, 30, 36 or 
40 inches 

For further information write Up 
Right Scaffolds, 1013 Pardee Street, 
Berkeley 2, Calif., referring by number 
to this Perroteum Reriner item 


Water Baths (Item 11) 

Constant temperature water baths, in 
several designs, have been developed by 
Henry A. Gardner Laboratory, Inc. All 
models are supplied for operation on 
110-volt, 60-cycle ac. unless otherwise 
specified. These baths are fitted with 
precision built pre-set thermo regulator 
set to maintain temperature at 77° F. 
—).2°. A wider range of temperature is 
possible through an additional thermo 
regulator. Construction is of glass 
aquarium type or stainless steel 

For further information write Henry 
A. Gardner Laboratory, Inc., 4723 Elm 
Street, Bethesda, Md., referring by num- 
ber to this Perroteum Rerrner item. 


Level Controliers (Item 12) 

Levelimeter instruments to indicate, 
measure and control liquid level and 
inter-face level are described in illus- 
trated catalog section 75 of Fischer & 
Porter Company. Variations in liquid 
level in weirs and flumes are utilized 
for measurement and control of large 
flow rates. Described are magnetic tape- 
and-drum, electronically transmitting, 
ball-float, pneumatic and differential 
pressure units; V-notch weir and Par- 
shall flume flowmeter instruments; and 
chemical service sight gage glasses 

For a copy write Fischer & Porter 
Company, 75 County Line Road, Hat- 
boro, Pa., referring by number to this 
PerroteumM Reriner item 


Linings (item 13) 

A method of applying corrosion re 
sistant linings of polyethylene to metal 
surfaces has been developed by Schori 
Process Division, Ferro-Co Corporation, 
and is available for immediate applica- 
tion. Bulletin No. 103D describes the 
method in which polyethylene powder: is 
sprayed through a flame spray pistol 
Properly applied, the polyethylene coat- 
ing 1s said to be fully resistant to attack 
of almost all chemicals at temperatures 
of 180° F. The bulletin includes tables 
showing the results of tests by the 
Schori Division and E. I. du 
Pont de Nemours, on a list of chemicals 

For a copy write Schori Process Divi- 
sion, Ferro-Co Corporation, 8-11 Forty- 


Third Road, Long Island 1, N. Y., re- 


Process 


ferring by number to this Perxoteum 


REFINER item 


Rust Inhibitor (Item 14) 

A new rust inhibitor for light oil 
products in pipe lines and static storage 
is available from Monsanto Chemical 
Company. A hydrocarbon-soluble, water- 
insoluble, non-metallic organic material, 
it will be under the trade name 
Santolene C and is intended to be used 
in such products as gasoline, fuel oil, 
and kerosine. The new product is suffi- 
ciently effective at a dosage of 0.002 
percent by weight, or 0.75 gallon per 
1000 barrels, when tested according to 
modihed ASTM D-665-47T against dis- 
tilled water. Concentrations up to 0.01 
percent may be needed against sea water 

For further information write Mon- 


sold 


New Equipment 


Louis 4, 
this 


santo Chemical Company, St 
Mo., referring by number to 
Prrroceum Reriner item 


Drum Filler (Item 15) 

The Yale & Towne Manufacturing 
Company has introduced a series of new 
hydraulically operated devices that can 
be applied to standard industrial trucks 
that will permit them to handle mechan- 
ically, sately and speedily any kind of 
material, liquid or bulk, in bags, boxes, 
or barrels. Included in the series is the 
precision, air operated drum filler, pic- 
tured here, which automatically fills 52 
gallon drums within six ounces of the 


How to Solve Gow 


Cooling Water Problems . 


: 
te 4 
| 
water conditioning service scientifically correct, complete... 
economical. Our nationwide staff of engineers will welcome 
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without the ‘fire and 
commonly experi 
equipment The 
container 


desired weight 
explosion hazards 
enced with electrical 
filling device will fill any size 

For further information write The 
Yale & Towne Manufacturing Company, 
815 N. LaSalle Street, Chicago, referring 
by number to this Perroteum Reriner 
item. 


Centrifugal Pump (item 16) 

An instruction booklet on the installa- 
tion and operation of centrifugal pumps 
in corrosive service has been issued by 
The Duriron Company, Inc. While deal 
ing specifically with Durcopumps, the 
information is applicable to all centrifu- 


Radiator 

(item 17) 

An explosion- 
proof electric radi- 
ator, developed by 
Surnham Corpora- 
tion, has been ap- 
proved by Under 
writers’ Laboratories, 
for use with 


“complete” safety in 
Class 1-Group D at 
mospheres vaporized 
products, butane, alcohol, acetane, and 
Class 2, Groups F and G 
carbon black, coke, flour, 
grain dusts. The wnit has 
thermostatically controlled heat output 
Automatic controls prevent internal 
pressures from building up above 30 psi 
All radiators are hydrostatically tested 
for pressures to 140 psi. Cast iron tubes 


natural gas 
atmospheres 
starch and 


Also discussed is the proper 
pumps, proper foundation 
for them, correct alignment, priming 
standard pumps, proper piping arrange- 
ments, adjustment of impellers, common 
troubles and how to overcome them 
For a copy write The Duriron Com- 
pany, Inc., Dayton 1, Ohio, referring by 
number to this Perroteum Rertner item. 


Strainers (item 18) 

Bulletin S-202 is a revised publication 
on Yarrell-Waring Company's strainers 
which gives pressure and screen data 
tables not included in the original issue 
Prices, weights and dimensions are also 
given. Installation and replacement of 
strainers is explained, and a chart gives 


gal pumps 
location of 


For a Real Buy 
Get.CF.!I 


Here’s why so 
REALOCK” Fence is a REAL buy: 


@ first cost is moderate @ harmonizes with any style architecture 


@ made of steel and gal d after 


provide REAL protection 


Free Estimates... fxpert instelletion Service 
FHA TERMS AVAILABLE 


FOR A REAL BUY, BUY REALOCK 


ng, it is strong ond 
durable; lasts for years without costly maintenance 


@ fence and gates ore toilor made to provide protection desired 
@ tamper-proof fittings and hard-to-climb diogonal mesh 


produce both radiant and convected heat 
in the radiator which comes filled with 
a solution of water and anti-freeze. The 
water may be used repeatedly. 

For further information Burn- 
ham Corporation, Electric Radiator De- 
partment, Irvington, N. Y., referring by 
number to this PerroLteum Rerrner item. 


write 


types, sizes, pressures and temperatures. 

For a copy write Yarnall-Waring 
Company, Mermaid Lane, Philadelphia 
18, referring by number to this Prrtro- 
LeEUM REFINER item. 


Stacker (Item 19) 

Stacker shown here is offered as a 
standard unit in the “Portelvator” line 
of lifting, positioning, and transporting 
equipment manufactured by The Hamil- 
ton Tool Company. Of fabricated con- 
struction throughout, and utilizing the 
patented Portelvator lifting principle, 
the stacker has a load capacity of 1000 
pounds. Maximum height of platform 
surface from floor is 58 inches with a 
minimum of 6 inches. The platform 
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locks at any position 
stopped, and cannot slip or “settle” 
under the load. Platform movement is 
through hand crank, roller chain, mesh- 
ing bevel gears, and screw. 

For further information write The 
Hamilton Tool Company, Hanover at 
Ninth, Hamilton, Ohio, referring by num- 
ber to this Perroteum Reriner item 


automatically 


Motors (Item 20) 


Squirrel cage, totally enclosed, type 
CSP, explosion proot Life-Line motors 
are available from Westinghouse Electric 
Corporation in frames 224 to 326, in 1 to 
20-hp. ratings, for 2 and 3-phase, 25, 50, 
60-cycle, 208, 220, 440, 550-volt service 
These motors are designed for constant 
speed drive applications, such as pumps, 
blowers, or and may be 
safely used in any location where Class | 
Group D explosive materials or atmos- 
pheres are encountered. Heavy steel con- 
struction is used for resistance to corro- 
sive atmospheres 

For further information write Westing- 
house Electric Corporation, P. O. Box 
868, Pittsburgh 30, referring by number 
to this Perroteum ReFIneR item 


Tank Heating (Item 21) 

Tank heating and cooling is described 
in a Kold-Hold Manufacturing Com 
pany bulletin which makes a direct com 
parison between the Platecoil and pipe 
coil methods of heat exchange. Platecoil 
is said to take only half the tank space, 
yet heats faster than pipe col 

For a copy write Kold-Hold Manufac- 
turing Company, Lansing, Mich., referring 
by number to this Perroceum Reriner 
item 


compressors, 
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Systems (Item 22) 

The unloading and conveying of dry 
pulverized materials are described in 
Bulletin FK-25 of Fuller Company. 
Typical applications and component 
equipment, including valves, material- 
level indicator, aeration unit, sampler 
and rotary valves are described 

For a copy write Fuller Company, 
Fuller Building, Catasauqua, Pa., re- 
ferring by number to this Prrroteum 
REFINER item 


Gas-Fume Respirator (item 23) 
Mine Safety Appliances Company's 
gas-fume respirator is described in Bul- 
letin CR-23. Designed to combine pro- 
tection with working comfort, the res- 
pirator employs twin replaceable filters 
which are mounted on the wearer's back 


New Equipment 


Back-mounting removes the filters from 
areas of heavy contaminant concentra- 
tions, and also permits unobstructed 
vision and complete working freedom. 

For a copy, write Mine Safety Appli- 
ances Company, Braddock, Thomas and 
Meade Streets, Pittsburgh 8, referring 
by number to this Perroteum Reriner 
item. 


Dial Gage (item 24) 

Helicoid Gage Division of American 
Chain & Cable Company, Inc., has 
added to its line an illuminated dial 
gage which is lighted like the new auto- 
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Fire Extinguisher (Item 25) 
New Equipment An improved model dry chemical fire 


extinguisher, model B, said to be com- 


mt 
ill 
w 


H 


ar 


pletely water-tight, has just been intro- 
duced by Ansul 
Chemical Company, 
as an improvement 
over Model A, its 
predecessor. Chief 
among the 12 new 
design fteatures are 
the nozzle and car- 
tridge receiver, which 
ure said to be water- 
tight because of spe- 
cially designed seals 
(other teatures are 
threaded hose con 
nections, cartridge 
guard finger grip and 
redesigned carrying 
handle The extin 
guisher is available 


mobile speedometers with black light im 20 and 3 pound sizes 

that glows in the dark. This gage, made For further information write Ansul 
im a square case for flush mounting on a Chemical Company, Marinette, Wis., re- 
panel, has dials with a black background ferrme by number to this Prrroteum 
and ultraviolet phosphorescent pointer, ReFINER item 


imerals and graduations, or plain white 


umimation may be supplied. It is made Pellets (item 26) 

standard 444, 6 and 8¥z-inch dial sizes Tempil® Corporation has announced 
ith the same drilling dimensions as development of additional high tempera- 
onventional round case gages. The ture ratings of pellets to indicate 2100’, 
elicoid movement, which means there 2200", 2300°, 2400°. and 2500°F. Be 
¢ no teeth to wear out; stainless steel ginning with 113°F., pellets are now 
arings, fused joints, Korex steel Bour available in 12%4-degree steps to 400°F, 
m tubes, and the external pointer in 50-degree steps from 400° to 2000°F, 


adjuster are featured and im 100-dewree steps trom 2000" to 
For further miormation write Heli 2500° F 
cod Gage Division, American Chain & Photo shows 2400° pellet starting to 
Cable Company Inc, Bridgeport 2, melt on surface which had been heated 
Conn referrme by number to this to between 2400° and 2500°, Note that 
PereoteumM Rerinek item the 2500° pellet remains intact 


Leading Processor 


from 65 to 45 Min. 


With Nicholson Steam Traps 


Records of a recent installation of Nicholson 
steam traps, by a large food packer, show they cut 
cooking time 30%; e.g., one operation was short 
ened from 65 to 45 min. Nicholson units keep 
equipment full of twe steam becouse: |) they 
operate on lowest temperature differential, 

2) have 2 to 6 times average drainage co 

pacity. Also record low for 

steom waste, and maximum 


Gir- venting capacity. Wide ? 
ly specified for preventing 
damage to thin gauges; 
eliminate cold blow in unit : 
heaters 
Type A Type B Type AHV 


5 TYPES FOR EVERY PURPOSE — Size '4” to 7 
press. to 225 Ibs. BULLETIN 1047 


HIGH-PRESSURE FLOATS — Stainless, monel, steel 
or plated steel, Welded. In all sizes and shapes; for 
operating mechanisms and as tanks or vessels. 2-day 
delivery, BULLETIN 348 


W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa. 
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For further information write Tempil® 
Corporation, 132 West 22nd Street, New 
York 11, referring by number to this 
Perroteum Reriner item. 


Centrifugal Pump (item 27) 


No bearing bracket is employed in 
The LaBour Company, Inc.’s Type 
BGM centrifugal pumps. Described in 
Bulletin 53, the pump has one moving 
part, the impeller, which is mounted 
directly on an extended motor shaft 
protected against corrosion. Also dis- 
cussed are the seal, provided without 
packing or close clearance; applications; 
self-priming; instructions for installation 
and care; operating information; and 
data on friction of water in pipes 

For a copy write The LaBour Com- 
pany, Inc. Elkhart, Ind., referring by 
number to this PerroLeum Rerrner item. 


Rotary Pumps (item 28) 

Cut-Away drawings of six different 
types of IMQO-rotary pumps are included 
in De Laval Steam Turbine Company’s 
catalog “LG.” The IMO pump is de- 
signed to handle residual and distillate 
tuel oils, crude oils, all grades of lubri- 
cating oils, hydraulic oils, viscous fluids 
and liquids of similar characteristics. It 
is particularly well suited to oil burner, 
pressure lubrication and hydraulic pres- 
sure services. Capacities range from 0.5 
to 1000 gpm. for pressures to 500 psi 
and capacities to 150 gpm. for pressures 
to 1500 psi 

For a copy of the bulletin write De 
Laval Steam Turbine Company, Trenton 2, 
.. |, referring by number to this Perro 
LEUM REFINER item 


Lighting Units (Item 29) 


“Benjamin Lighting Equipment for 
Industry and Commerce,” a catalog 
bulletin of Benjamin Electric Manufac- 
turing Company contains data on the 
new “Sky-Glo” luminous louvered sys- 
tem tor offices and commercial loca- 
tions, descriptions and specifications of 
lighting units for outdoor lighting of 
yards; explosion-proof and dust-tight 
units tor hazardous-location lighting: 
and fluorescent units for the proper 
lighting of all types of industrial work 
areas, 

For a copy write Benjamin Flectric 
Manufacturing Company, Des Plaines, IIL, 
referring by number to this Perroteum 
REFINER item 


Gearmotors (item 30) 


Gearmotors are featured with double 
and triple reduction units in Book No 
I815A of Link-Belt Company. Ilustra- 
tions and dimensions are given for other 
features including the motor which is 
mounted concentrically in line with the 
output shaft. Sizes, minimum sprocket 
wheel diameters, and maximum permis- 
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sible overhung loads are included in 
selection tables. Diagrams and arrange- 
ment numbers for nght and left hand, 
floor, ceiling and wall mountings are 
under the dimension drawings of the 
double and triple reduction gearmotors 

For a copy write Link-Belt Company, 
307 N. Michigan Avenue, Chicago 1, 
referring by number to this Perroteum 
REFINER item 


Pyrometer (item 31) 


Featuring a 4-inch 

direct reading indi- 

cator mounted in a 7 

rubber cushioned | 

housing, the new 

pyro surtace pyrom 

eter, developed by 

The Pyrometer In 

strument, Company, 

Inc., “meets the ris 

ing demand for an 

inexpensive yet accu- 

rate and universally 

adaptable method for 

determining surface 

and sub-surface tem 

peratures in indus 

trial plant or labora- 

tory.” Two distinct 

series of models offer 

either a rigid exten 

sion arm or a long 

42-inch flexible arm 

suitable for use with 

any one or more ot 

a selection of eight 

types of available 

thermocouples. Each 

series of instruments is available in four 

temperature ranges from 0-400° F. to 

0-1200° F. and all thermocouples may 

be interchanged without adjustment or 

recalibration. The instrument is further 

described in Catalog 180 
For a copy write The 

strument Company, Inc., 

N. J referring by number to 

Reriner item 


Pyrometer In- 
Bergenfield, 
this 


Acid Proof Pipe (Item 32) 


Heil Process Equipment Corporation 
discusses the problem of installation of 
piping in plants in Heiline News, Vol- 
ume II, No. 1, explaining methods of 
acid and alkali proof lining pipe. Also 
explained is the lining of fittings and 
fume ducts by corrosion resistant mate- 
rials plast-o-line tank lining, 
carbalt plastic, acidon acid-proof paint, 
alkalon coating, oxid-on to seal rust, 
acid-proof cement No. 77, and Heilac 
chemical resistant lacquer 


such as 


For a copy write Heil Process Equip- 
ment Corporation, 12901 Elmwood Ave- 
nue, Cleveland 11, Ohio, referring by 
number to this Perroteum ReFiner item. 


Fired Air Heaters (item 33) 


Bulletin No. 600 features Peabody En- 
gineering Corporation's direct fired air 
heater used in spray drying, tunnel dry- 
ing odor eliminating. The heater can be 
installed for horizontal vertical upward 
or vertical downward firing with the 
inlet and outlet connections sized to fit 
present ducts. The heater consists of a 
refractory lined cylindrical steel encased 
furnace contained within a pressure tight 
vessel, designed to permit flow of air 
through the annular space between the 


January, 1950 


furnace and outer shell. 

For a copy write Peabody Engincer- 
ing Corporation, 580 Fifth Avenue, New 
York 19, referring by number to this 
PerroteuM REFINER item. 


Precoat Filter (Item 34) 

A schematic arrangement for a typical 
precoat filter, its principle of operation, 
and advantages, and other types of pre- 
coat filters are contained in Bulletin 217 
of Oliver United Filters Inc., designers 
and manufacturers of continuous 
vacuum, continuous pressure and batch 
pressure filters. Forty-five products 
which the filters can handle are also 
listed 

For a copy of the bulletin write Oliver 
United Filters, Inc., 33 W. 42nd Street, 


@ STAINLESS STEEL VESSELS 
@ STAINLESS STEEL CLAD VESSELS 
@ STAINLESS STEEL LINED VESSELS 


Our complete facilities are available for 
stainless steel fabrication to meet your 
requirements, regardless of ‘size. The main 
fractionating column shown above was fabri- 
cated from %” plus 5/64” stainless clad steel 
and is 9 feet in diameter by 124 feet long. 
Just one of the many stainless steel projects 
handled at McNamar. Write or call 2-6293 in 
Tulsa for complete i 
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New York, referring by number to this 
PerroLeum Reriner item 


Deaeration (item 35) 

A revision of the publication 3005 
entitled “Cochrane Deaerators,” an- 
nounced by Cochrane Corporation, com- 
bines the information on the importance 
of deaeration to feedwater chemistry, 
with a description of deaerating equip- 
ment. Also included is a comprehensive 
study of the deaeration principle, to- 
gether with an article titled “The Role 
of Alkalinity in Preventing Corrosion.” 

For a copy write Cochrane Corpora- 
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tion, 17th Street & Allegheny Avenue, 
Philadelphia 32, or Canadian General 


Electric Company, Ltd., 212 King Street 
West, Toronto, Ontario, referring by 
number to this Perroteum Reriner item 


Chemical Injector (item 36) 

Two ounces to 20 gallons of light or 
heavy fluids can be injected in a 24-hour 
period with a new chemical injection 
pump. Speed range of the pump is from 
5 to 1530 strokes per minute with a 
normal operating speed of 60 strokes per 
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minute. Operating pressure range is only two moving parts. The pump has 


from 0 to 60 pounds per square inch, a positive one inch stroke which 
with normal operating pressure 30 psi vides constant injection of fluid 
The main piston and valve are the injector is 24 inches long, five inches 


wide, and 12 inches high. It is equipped 
with or without a five-gallon capacity 
stainless steel chemical tank 

The pump has a 2%-inch main cylin- 
der and a 1%-inch return cylinder. 
Standard pump has a 3/16-inch plunger 
with a ratio of 140:1. Accessories in- 
clude a %-inch Norgren air regulator 
with gauge and a McFarland positive 
sight feed 

For additional information, write . 
McFarland Manufacturing Company, 
1630 Roberts Street, Houston, referring 
by number to this Perroteum Reriner 
item 


Fire Pumps (item 37) 

Two basic types of Underwriters’ 
approved centrifugal fire pumps, together 
with selection charts, necessary fittings 
and application data are described im 
Bulletin B-1500 of the Peerless Pump 
Division of Food Machinery and Chem- 
ical Corporation. Both single stage and 
two-stage fire pumps and their methods 
of drive and application are covered, 
both in illustration and text. Dimension 
drawings and dimensional data are 
given for both types of pumps. Neces- 
sary fittings for all approved fire pump 
installations, with detailed text on hose 
valve heads, blind flanges, overflow 
cones, eccentric suction reducers, con- 
centric discharge increasers, and relief 
valves, are also described. The bulletin 
also shows installation of types of pumps 

For a copy write Peerless Pump Divi- 
sion, Food Machinery and Chemical 
Corporation, 301 West Avenue 26, Los 
Angeles 31, referring by number to this 
PerroceumM Reriner item 


Isotopes (Item 38) 
“Consolidated-Nier Isotope Ratio 
Mass Spectrometer, Model 21-201,” a 
bulletin published by Consolidated Engi- 
neering Corporation, covers the applica- 
tion of the instrument to the use and 
measurement of Stable rare isotopes 
toth the isotope-tracer technique and 
the isotope-dilution technique are ex- 
plained and a list of typical stable iso- 
topes and their uses is given. Other 
sections explain how the instrument 
works, etc 
For a copy write Consolidated Engi- 
neering Corporation, 620 N. Lake Drive, : 
Pasadena 4, Calif., referring by num- 
ber to this REFINER item 


Valves (item 39) 
Quick-operating valves for general 
services are described a Bulletin E-160 
of Everlasting Valve Company Design 
and construction of these valves is ex- 
plained along with their application to 
blow-off service and on fire protection, 
chemical process, soot blower, water 
column blow-down, and other types of 
pipe lines 
For a copy write Everlasting Valve 
Company, 49 Fisk Street, Jersey City 5, 
. referring by number to this Perro- 
LEUM REFINER item 


Gas Pumps (item 40) 

Roots-Connersville Blower Corpo- 
ration’s Bulletin 31-B-17, covers its 
Type XA gas pumps, used as boosters a 
or exhausters and built in 18 standard 
sizes with capacities ranging from 5 to 


620 cfm. at pressures up to 2 pounds, 


from 5 to 320 cfm. up to 4 pounds, and 
trom 5 to 175 cim. up to 6 pounds. The 
booklet discusses advantages of the 
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rotary positive principle. Sectional 
views and a chart graphically illustrate 
volume and power characteristics of 
constant pressure and variable-speed, 
multi-speed, or constant-speed drives. 
Illustrations show a variety of drives. 

For a copy write Roots-Connersville 
Blower Corporation, 900 West Mount 
Street, Connersville, Ind., referring by 
number to this PerroLeum Reriner item. 


Concrete Floors (Item 41) 

The Masterplate floor, with its tron 
armored surface about one-eighth inch 
thick is claimed to wear at least 5-6 
times longer than a plain concrete floor. 
Directions for laying a new floor and 
resurfacing an old one are given in The 
Bayless-Kerr Company booklet, “The 
Masterplate Iron-Clad Concrete Floor.” 
This type flooring is “spark resistant, 
static disseminating, non-dusting, and 
corrosion resistant.” 

For a copy write The Bayless-Kerr 
Company, 1166 Hanna Building, Cleve- 
land 15, Ohio, referring by number to 
this PerroLeum RereNner item 


Indicators (Item 42) 

Temperature indicators including cold- 
end compensated thermocouple ther- 
measuring temperatures 
, and resistance thermom- 
eters up to 300° F. have been announced 
by General Electric Company. Described 
in Bulletin GEC-565, both types can be 
supplied in either square or round 
molded Textolite cases. The thermo- 
couple thermometer is available in 3% 
or 2¥%-inch flange. The resistance ther- 
mometers, designed for measurement of 
low temperatures where high accuracy 
is important, are available in long-scale 


mometers tor 
up to 3000° F 


instruments, six-inch rectangular, sur- 
face and flush-mounted instruments 
For a copy of the bulletin write Gen- 
eral Electric Company, Schenectady 5, 
Y., referring by number to this 
Perroteum item. 


Trash Pump (item 43) 


Fairbanks, Morse & Company’s blade- 
less trash pump is claimed to handle 
larger trash, particularly of the fibrous 
type—as the rags, cloth, pieces of 
tarpaulin and canvas shown in the cut— 
than will conventional sewage pumps 
having blades in the impeller. Fluid 
passes through the impeller through a 


New Equipment 


single rotating channel or passage way 
with the centrifugal force doing the 
work. Other advantages claimed are re- 
duced attention in maintenance; and use 
of smaller driving motors. The pump 
which “has been tested extensively” is 
available in sizes from 2 to 5 inches 

For further information write Fairbanks, 
Morse & Company, 600 South Michigan 
Avenue, Chicago 5, referring by number 
to this PerroLeum Reriner item. 


Units (Item 44) 

A new heating unit that can be used 
inter-changeably as a steam boiler or 
hot water heater by adapting the con- 
trol equipment accordingly, is intro- 
duced in “Here's News,” a bulletin of 
Black, Sivalls and Bryson, Inc. The 
Bulletin illustrates the principle of in- 
ternal firebox construction along the 
lines of the Scotch marine boiler. Draw- 
ings show recommended hook-ups for 
the unit as a 15-psi. working pressure 
steam boiler and as a 40-psi. working 
pressure hot water or fluid heater 

For a copy write Black, Sivalls and 
Bryson, Inc., 720 Delaware, Kansas City 
Mo., referring by number to this Per 
LeUM item. 


Cement Chart (item 45) 

A chart showing the resistance of bot 
resin and silicate cements to various co 
rosive chemicals, issued by the speci 
chemicals department of Pennsylvani 
Salt Manufacturing Company, is d 
signed as a tool to aid the corros« 


= 


resistant masonry construction trade i 


Mastic. 


*Name on request. 


OLIVER BUILDING e 
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Why not get “down to brass tacks” with our 
engineers and discuss your coating problems. 


A well known testing laboratory* has reported Ns 
that Insul-Mastic has a maintenance-free-life Aa 
approaching fifty years. An eight year continu- 4 

ous test in a Weather-O-Meter (equivalent to ; 

approximately 57 years outside weather) has 
corroborated this finding. Other laboratory tests 
and actual jobs have shown hat severest con- 
ditions do not affect the durability of Insul- 


‘PITTSBURGH 


-A Gulf Publishing Company Publication 


Preventing corrosion. 
(HR Vaporseal over thermal insulation. 


‘eR Cork-mastic insulation. 


Insul-Mastic Coatings 
can serve you in these 
four basic ways: 


> 
COATINGS 
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New Equipment 


selecting the proper cement for specih« 
industrial uses. It shows resistance of 
Pennsalt PRF, Asplit, Causplit, Penn 
salt HF, and Penchlor acid proof cement 
to a list of 259 chemicals and compounds 
from acetaldehyde to zine 
write Special Chemicals 
Pennsylvania Salt Manu 


1000 Widener Build 
referring by number 


sulfate 
‘or a copy 
Department, 
facturing Company 
ing, Philadelphia 7, 
to this Pereoteum Rerinex item 


Adjustable Speed (Item 46) 
General Electric Company is offering 
five new publications on 
speed They are 
(GEA-5334) “Adjustable Speed 
Motors’ (GR A-48R3A); “Speed 
ator” (GEA-5335); “Electron 
Variator” (GEA-5336); and “Thy-Mo 
rol (electronic motor control system) 
Adjustable-Speed Drives” (GEA-5337) 
The first booklet industrial 
benefits of adjustable speed; selection 
guide for an adjustable-speed drive, case 
histories, advantages, et The booklet 
includes ac. and de. adjustable-speed 
drive motors, packaged adjustable-speed 
electronic devices 
speed The 


includes 


drives, and various 
which provide adjustable 
other four publications contam features 
alvantages, operating characteristics 
and ratings, of specific equipment 

For copies write General Electric 
Schenectady 5, N Vie re 
to this Perroteum 


Company, 
ferrme by number 
REFINER item 


Moving Furnace (item 47) 
\ micro and semi - micro 
combustion apparatus, and a 
separate 7-inch furnace for 
use in miscellaneous tram as- 
semblies, both employing the 
principle of radiant transmis 
sion, have been announced by 
EK. H. Sargent & Company 
[he apparatus was especially 
designed for use with halogen 
and sulfur and where a large 
volume of elementary analysis 
for carbon, hydrogen and ni- 
trogen im rare organic com 
pounds ts performed. Shown 
here is a close-up view of the 
micro combustion apparatus 
moving furnace, 7 inches long 
It will travel 4 or 12 milhi- 
meters per minute and will 
operate at a maximum tem- 
perature of over 850° C. The maximum 
power consumption is 175 watts, as com 
pared with 275 watts of the long furnace 
Furnace is mounted on a case with panel con 
taming meter, switch, pilot light and variable 


Iron Works (item 48) 


The facilities of Posey Iron Works, 
Inc., employing six divisions—steel plate, 
brick machinery, troquois, foundry, in- 
heating and form—and 
company bulletin 
duce over 50 pieces of equipment. 

Iron Works, 
Inc., Lancaster, Pa., referring by num- 
this Perroteum Reriner item 


dustrial steel 
acres, are described in a 


pro- 


covermeg 
These divisions 


For a copy write Posey 


ber to 


for every industry! 


IT’S Blaw-Knox Electroforged Steel 
Grating! Exceptionally strong, elec- 
troforged into one solid piece. Non- 
slip twisted bar for safe, sure footing. 
Maximum open area. Self-cleaning, 
no sharp corners to clog. Easily in- 
stalled and easily maintained. Adapt- 
able to many uses, indoors and out, 


for every industry. 


MEETS ALL 
REQUIREMENTS FOR 


Open flooring 
Sidewalk doors 
Bridge surfacing 
Catwalks 


diamond checker plate nes 
ing (illustrated), twisted crose- 
bor nosing, or abrasive nosing. 


SEND FOR 
BULLETIN 2296 
TODAY! 


Subway grating 
Sidewalks 

Stair treads 
Many other uses 


BLAW-KNOX DIVISION 
of Blaw-Knox Company 


2005 Farmers Bank Bidg., 
Offices in Principal Cities 


Pittsburgh 22, Pe. 


ELECTROFORGED 
STEEL GRATING 


transformer control for desired temperatur« 
For further information write E 
Sargent & Company, 4647 W. Foster 
Avenue, Chicago 30, referring by num- 
ber to this PerroLeum REFINER item 


Centrifuge (item 49) 

Operating details, specifications and 
application data for the complete line 
of Sharples Super-Centrifuges has been 
Bulletin No, 1248 published 
Sharples Corporation The 
includes basic information on 
principle, maximum util- 
force, Operating 


released in 
by The 
bulletin 
the centrifuge 
ization of centrifugal 
teatures, and specifications on all forms 
and models, both tor general and 
specialized industrial application. Also 
imeluded are details of Enbloc purifiers, 
laboratory and portable super-centri- 
tuges m open-type and Vaportite de 
Signs 

For a copy write The Sharples Corpo- 
ration, 2364 Westmoreland Street, Phila- 
delphia 40, referring by number to this 
PerroteuM Reiner item 


Boron Trifluoride (item 50) 

“Boron Trifluoride and Its Deriva- 
tives” is a monograph of John Wiley & 
Sons, Inc., featuring condensation and 
polymerization reactions in which boron 
trifluoride is used as a catalyst. The 
current knowledge of boron trifluoride 
and its wide commercial applications is 
also along with the use of 
trifluoride to form coordination 
compounds which can be used in cata 
\ bibliography is provided 

For a copy write John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 16, 
referring by number to this Perroteum 
REFINER item 


Combustion Controllers (Item 51) 

Selas Corporation of America’s bulle- 
tin on combustion controllers describes 
their applications in the heating of mate 
rials in the manufacture, or 
gxeneration of atmospheres to 
protect materials during heat 
appheation The controller exercises 
both physical and chemical control over 
chemical reactions. Controllers are also 
used for diluting liquefied petroleum 
substitute fuels and for 
two noncorrosive 


discussed, 
boron 


lysis 


Cour or 
spec ial 


those 


Kases to provide 


accurately mixing any 
xases. Also discussed are controller de- 
sign and construction, principle of oper- 
ation, Capacities and pressures, accessory 
equipment, and controller ; 
procedure 

For a copy write Selas Corporation of 
America, Philadelphia 34, referring by 
number to this Petroleum REFINER item. 


selection 
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Blow-Knox 
Electroforged 
Stair Treads Three 
types ovailable Rolled 
5 
s 


SERIES 7O0O0V 


DIAPHRAGM CONTROL VALVE 
WITH VENTURI THROAT 


Hicn fluid velocities ...even viscous fluids and fluids containing sus- 


pensions ... are pushovers for the Series T00V. A special venturi throat 
eliminates the sudden change in direction of flow so often the cause of 


trouble under such conditions. As a result, in-service time is unusually high. 
OUTSTANDING FEATURES OF THE 700V 


@ Special flushing connection to keep @ Special design, renewable dise and seat 
stem operation free. ring. 


© Special materials for body and trim to @ Special provision for field conversion 

meet prevailing operating conditions. from straight through to angle operation. 
You'll save a lot in maintenance costs alone, if you standardize on the 
Series 700V for high fluid velocities. Call in your local Honeywell engineer 


for complete information ... he is as near as your phone! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BELFIELD VALVE DIVISION 
Philadelphia 44, Pa. 
Offices in 73 principal! cities of the United Stotes, Coneda and throughout the world 


Siafrh Valves 


AND PROCESS CONTROL SPECIALTIES 
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About EQUIPMENT and 
SERVICE Suppliers 


US Steel Subsidiaries 
Make Executive Changes 


Charles R. Cox has resigned as presi 
dent of Carnegie-Ilinois Steel Corpora 
tion, Pittsburgh, to become president of 
Kennecott Copper Corporation, New York 
Cox was awarded the 
“Certificate of Merit,” 
signed by President 
Truman tor his “out 
standing services 
during the recent war 
im increasing the pro 
duction both of steel 
and of finished prod 
ucts; im making great 
improvements in blast 
furnace operations 

" Cox 
Stannard, as 
Kennecott president 

Clifford F. Hood, 
president of Amer 
can Steel and Wire ¢ 


succeeds 


Hood 
Cleveland, 
as president of Carnegte 


ompany 
succeeds Cox 
Illinois Steel Cor pe 


Hood, 


Pittsburgh 
and Wore 


ration 


with American Steel 


Company since 1917, started as an op- 
erating cler 

Harvey B 
charge of operations of 
and Wire Company has been elected 
president, replacing Hood. Jordan has 
been with th company 35 years 

James | vice president in 
charge of operations, Carnegie-Illinois 
Steel Corporation, Pittsburgh, has been 
elected executive vice president, the first 
official to occupy this newly-created po- 
sition with the company began 
his career with Carnegie Steel Company, 
one of the Carnegie- 
Illinois Steel Corporation, in 1910 


Jordan, vice president in 
American Steel 


Lose, 


Lose 


pre dece ssors oft 


Lunken’'s Name Omitted 


In a December Prerroteum Reriner 
item the name of Homer E. Lunken was 
inadvertently omitted from a list of 
officials of The Lunkenheimer Company, 
Cincinnati, Ohio. Mr. Lunken is vice 
president and assistant general manager 
of the firm. On January 3 Paul 
Arnall became vice president and general 
manager 


LENAPE 


STUDDING 


OUTLETS 


Studding outlets, naturally 


advantages in use. 


Important applications include inter- 
deck access openings on small diameter 
towers or columns, boiler mountings, 
clean-out or observation ports, and 
similar uses in close-clearance locations. 


Welding type studding outlets in wide 
range of sizes and ASA standards, 
and riveting type in 150!b. and 300!b. 
Stondards ore detailed in Catalog 


9-49 


While available in mild and Stainless 
steels, sizes 6° and larger can be 
furnished stainless lined and faced for 
best economy on clad or solid staintéss 


constructions. 
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short 
height and providing reinforcement of 
the opening, have design appeal, 
economy in price and fabrication, and 


LENAPE HYDRAULIC PRESSING & FORGING CO. 


WELDING TYPE 


* 


WELDING TYPE 


* 


RIVETING TYPE 


106 WEST CHESTER, PA 


Selas Names West Coast Agent 


Frederic O. Hess, president of Selas 
Corporation of America, has announced 
the appointment of Stuart A. Whitehurst 
as representative of 
the Pacific coast area 
Whitehurst, whose 
headquarters will be 
at 11168 Santa Mon- 
ica Boulavard, Los 
Angeles 25, has been 
associated with tn- 
dustrial designing 
and operation for the 
past 27 years. He has 
also been active in 
the field of sales en- 
gineering 

Selas Corporation 
of America, consult- 
ing and manufactur- 
ing heat process engineers, is 
quartered in Philadelphia 


Whitehurst 
head- 


Minneapolis-Honeywell 
Personnel in New Posts 

Creation of a new management sales 
post and promotions of four branch and 
regional managers have been announced 
by Minneapolis-Honeywell Regulator 
Company as follows: 

Fred Kaiser, midwest regional man- 
ager since 1942, has been promoted to 
the new position of field sales manager 
Clarence L. Peterson, Pacific regional 
manager in San Francisco, will succeed 
him 

Succeeding Peterson as Pacific re- 
giorlal manager is Gavin S. Younkin, 
Los Angeles branch manager since 1943 
Younkin will continue to headquarter 
in Los Angeles. Reginald C. Cushing, 
with Honeywell since 1935, has been 
promoted to branch manager of the com- 
pany's San Francisco office 


Allegheny Ludium Steel 
Makes Executive Changes 


Executive staff changes for Allegheny 
Ludlum Steel Corporation have been an- 
nounced as follows: H. G. Batcheller, 
company president, has been named 
chairman of the board, with E. B. Cle- 
borne, executive vice president, succeed- 
ing him as president. Cleburne was 
succeeded by Edward J. Hanley, vice 
president in charge of finance and treas- 
urer. Clark W. King, vice president, was 
elected treasurer, succeeding Hanley. T 
Ames Wheeler, manager of the costs and 
statistics department, has been elected to 
the newly created office of controller 

esignations in the board of directors 
include William E. Ruder and John W 
Belandger, directors. King and Russell 
M. Allen, vice president in charge of 
sales have been named to succeed Ruder 
and Belanger. William J. Kyle, partner 
in the law firm of Smith, Buchanan and 
Ingersoll, will replace James O. Carr, 
deceased, as director 


Canadian Firm De Laval Agent 
The Superheater Company, Ltd., of 
Montreal, Can. (in conjunction with its 
affiliate, Combustion Engineering Cor- 
poration, Ltd.) has been appointed to 
represent De Laval Steam Turbine Com- 
pany of Trenton, N. J. The Superheater 
Company, Ltd., will sell and service De 
Laval turbines, pumps, gears and com- 
pressors in the provinces of Newfound- 
land, New Brunswick, Nova Scotia, 


Prince Edward and Quebec 
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Rockwell Manufacturing Names 
Eastern District 

Rockwell Manufacturing Company has 
announce d the appointment of J. W 
Northcutt as Atlanta 
district sales man- 
ager to succeed C. C 
Moore, transferred to 
the new district office 
in Columbus 

Northcutt joined 
the Tulsa office in 
1936, becoming sales 
engineer for com- 
pany products in the 
Corpus Christi area 
Prior to his »resent 
assignment, he han- 
died all major oil and 
engineering company 
accounts in the Hous- 
ton district. 

Moore was affili- 
ated with Lynchburg Foundry Company, 
Lynchburg, Va., for ten years before 
joining Mesta Machine Company, Pitts- 
burgh, in 1923. He also operated bis own 
selling agency until 1930 when he became 
manager of meter parts for Pittsburgh 
Equitable Meter Company. Moore was 
Atlanta district manager since 1943 until 
his recent transfer 


Laclede-Christy Acquires 
Diamond Fire Brick Plant 

Laclede-Christy Company, whose gen- 
eral sales offices are in Pittsburgh, has 
acquired the capital stock of Diamond 
Fire Brick Company of Canon City, 
Colo., giving it its fourteenth manufac- 
turing unit, of which it owns eight and 
is affiliated with six. The new plant pro- 
duces fire-clay brick and silica brick 

The deal was consummated largely 
through a cash transaction. Controlling 
interest formerly was held by American 
Arch Company of New York, which is 
being liquidated 

L. Cummings of Pittsburgh has 

been elected executive vice president and 
D. M. Rice of St. Louis, vice president 
and general manager 

Jesides the newly acquired plant at 
Canon City, the company has taken 
over three other plants in the past five 
years, including one at Birmingham, 
Ala.; Osceola Mills, Pa.; and Warm 
Springs, Calif 


Allis-Chalmers Names Dealers 
For West South Central Area 


New dealers for Allis-Chalmers Manu- 
facturing Company's motors and con- 
trols in the West South Central area are 
Hudson Motor Exchange, Ponca City, 
Okla., and Wholesale Electric Supply 
Company, Houston 

Hudson Motor Exchange, organized in 
1938, is also dealer for Allis-Chalmers 
transformers in several Oklahoma coun- 
ties. J. A. Hudson is owner of the firm. 

Wholesale Electric Supply Company 
also is dealer for Allis-Chalmers circuit 
breakers in six counties in Louisiana and 
for a Southeastern Texas area 


A. A. Borgading Launches Own 
Firm as Manufacturers A 

Alborg Supply and Equipment Com- 
pany, a new firm of manufacturers’ rep- 
resentatives specializing industrial 
purchasing services for the railroad, oil 
production, refining, and marine con- 
struction fields, has been organized with 
Alvin A. Borgading, former vice presi- 


geroue, 
ALGRP 
phere Genars bore 
weler aot Wh abe 


A.W. ALGREIP sree. pute 


Aretct t ALAN WOOD STEEL COMPANY 
Conshohocken (32), P 


Gentlemen: Please rush me complete information about A.W. ALGRIP 
Name —Tule 


Company Street Address - 


City State 
Other Products: PERMACLAD Stainless Clad Steel e A.W. SUPER-DIAMOND 
Floor Plate Billets Plates Sheets Strip « (Alloy and Special Grades) 
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Water Column 
with 7-HP 
Gage and 4-37 
Drain Valee 
feoailable 
complete or 


ERGUSON 
WATER 
COLUMNS 


GivePositive 


Jergusor Performance 


OU'RE sure of positive boiler 

alarms with JERGUSON 
WATER COLUMNS because 
keen Anife-edge balance assures im 
mediate action 
action 1s necessary when 
boiler water level falls too low or 
Jergu 
son's camshaft arrangement exerts 


Positive 
rises too high in your boiler 


suthcrent force to give the power to 
action under all conditions 
The warning whistle blows jm 
diately when the limit is reached in 
either direction 

The alarm mechanism on JERGU 
SON WATER COLUMNS is stain 
Valve 
am, and knife edges are carefully 
hardened A 


pressures and sizes 


assure 


less stecl throughout stem 


complete range of 
i with screwed 
flanged, or welding connections 
Iheres a dependable JERGUSON 
WATER COLUMN to fit your re 


quiremme nts 


fa 
weds and Le 


rvation of L 

JERGUSON GAGE & VALVE COMPANY 

100 Felleway, Somerville 45, Mass. 
Represestetives in Majer Cities 
Phese Listed Under JERGUSON 


dent in charge of purchases for Ameri- 
ean Car and Foundry Company as presi- 
dent. Offices are at 50 Church Street, 
New York 7 

As representatives of major manufac 
turers of transportation, petroleum, and 
shipbuilding equipment, the Alborg or 
ganization will provide purchasing and 
supply facilities, together with engineer- 
ing counsel, covering a variety ot basic 
requirements of heavy industry. In 
cluded are specialized packing materials 
for valves, pumps, engines, steam plant 
pipe line, and other high pressure, heat 
and corrosion se rvice; electrical fittings, 
paint, etc 


Fred Thilenius Appointed 
France Packing Manager 

For their newly created Mid-Conti- 
nent district, France Packing Company 
has appointed Fred Thilenius manager, 
with offices in Tulsa 
The new district of- 
fice will serve as 
sgles headquarters 
for Kansas and 
Oklahoma, north 
and West Texas, in 
cluding the Pan- 
handle and southeast 
New Mexico 

Thilenius has 
served the company 
as sales representa- 
tive tor some time 
and has been iden- 
tied with the petro 
leum industry most Thilenius 
ot his life as field engineer, district 
engineer, master mechanic and division 
superintendent of pipe lites. He has 
also had sales experience as represen 
tative with several leading companies 
tor more than 13 years. Thilenius is a 
graduate of Washington University, St 
Louis 


Foxboro Appoints Temple 
For Baton Rouge Office 


The Foxboro Company has appointed 
loseph M. Temple, as manager of the 
branch office at Baton Rouge, La... to 
John B. Deaderick, now man 

Tulsa office 
received his education in me 


succeed 
ager of the 
Pemple 
chanical engineering at Louisiana State 
University. He has been sales engineer 
with J. B. Beaird Company, of Shreve 
port, metal fabricators for petroleum re 
hming and the other heavy industries and 
before the war was associated with Pe 
troleum Engineering, Inc., at Houston 
as field plant superin 
tendent 


engineer and 


Worthington Service Manager 

Kenneth A 
service manager of Worthington Pump 
and Machinery Corpor on'’s Wellsville. 
N. Y. works. Field hok a BLS. degree 


nechamiecal engineering from the Uni 


Field has been appointed 


previou 
ulmers Manut 


Stacey Dresser Moves 
To Cincinnati Office 


Stacey-Dresser Engineering Division 


is im the process of 


to Cimemnat 


according to an announcement of H. N. 
Mallon, president of Dresser Industries, 
Inc 

E. A. Flaschar, general manager of 
Stacey-Dresser will direct the coordi- 
nation of the activities of his orgami- 
zation with those of its parent company, 
Stacey Brothers Gas Construction Com- 
pany, a subsidiary of Dresser Industries, 
Inc. The address of Stacey-Dresser En- 
gineering Division becomes the same as 
that of Stacey Brothers, P. O. Box E 
(5535 Vine Street), Cincinnati 16 


if you need dependable Turbine repairs 
in @ hurry, call us. We are completely 
equipped to repair and dynamically bal- 
ance turbine rotors and any High Speed 
rotating elements in our modern shops. 


25 Yeors of Successful Experience 


USTON TEXAS 


OIL ano GAS 
BURNING 
EQUIPMENT 


BURNER COMPANY INC. 


1254 East Sedgley Avenue, Philadelphia 34, Pa 
Southwestern Division 
2512 South Boulevard, Houston 6, Texos 
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* Tandem Block Units 
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nology. He joined the company in. 1945 
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Graver Water Conditioning 
Adds Sales Engineering Agents 

In its sales expansion program, Graver 
Water Conditioning Company, a division 
of Graver Tank & Manufacturing Com- 
pany, Inc., has appointed three of the 
parent company’s engineering represent- 
atives as its sales agents: J. R. Fortune 
& Son, Detroit; The Stapp Engineering 
Company, Denver, and Process Equip- 
ment Company, Tulsa 

These agents have developed facilities 
for handling engineering work, detailed 
drafting, and erection of installation 
They will handle the company’s line of 
water conditioning equipment, including 
hot and cold process water softeners, zeo- 
lite water softeners and demineralizers, 
deaerating heaters, chemical feeders, and 


filters for removal of taste, odor, oil, 
iron and silica, etc., from water 
National Tube Appoints 
Two Managers of Sales 

Harry L. Bialock, manager of sales 
of National Tube Company at Atlanta, 


Ga., succeeds David T. Marvel, resigned, 
as manager of the tubing 
specialties division of this United States 
Steel subsidiary. Bialock’s headquarters 
will be at Gary, Ind. He is succeeded 
by Charles J. Lundvall, former salesman 
in the New York district office 

Bialock, with the company since 1936, 
became a salesman in the New Orleans 
office and later manager of sales. He 
was a tubing specialty representative in 
Washington, D. C., during the war, and 
is a graduate of Washington University 
Law School, St. Louis, Mo 

Lundvall joined the company in 1926, 
and has been a salesman and field engi- 


sale 5s ot 


neer since 1930. He attended North- 
western University and Iowa State 
University. In his new position, Lund- 


vall heads sales of all products in North 
Carolin, South Carolina, Florida, Geor- 
gia, Alabama, and eastern Tennessee 


Brown Training School Offers 
Courses in New Instruments 
Instruction in new and improved types 
of industrial measuring, indicating and 
controlling instruments will be given in 


the industrial instrumentation training 
school schedules to he conducted tor 
the first six months of 1950 by Brown 


Instruments division of Minneapolis- 
Honeywell Regulator Company 
Included will be four short courses of 
five weeks each and one long course of 
13 weeks. In addition to the short 
customer's men, to be held 
June, courses will be 
industries. The first 
open January 9 and 


courses tor 

January 

will 


during 
held for 


short course 


We Have to Offer: 


Thirty years of successful selling 
n Western New York Pennsy! 
vania (yhioe West Virginia and 
Kentucky all experienced and able 
personnel, technical knowledge and 
proven lesrmanshiy oll refinery 
hemica lant and gas industry 
ontacts. We are interested in rep 
resenting oopany whore products 
are applicable to abewe industries 
Address» Hox 166K o Petroleum 
Refiner, Houston, Texas 


end June 30. The regular comprehensive 
13-weeks course will start February 27 


and end May 26 


Spang-Chalfant Division Names 
Booth General Sales Manager 


The National Sup- 
ply Company has ap- 
pointed Edwin A 
tooth as general 
manager of sales of 
the Spang - Chalfant 
division. He has been 
with the company 
since 1929 

Booth ts a gradu- 


ate of Pennsylvania 
State College. Before 
his recent appoimt o 
ment, he was man- 


ager of the Pittsburgh 
sales district. 


Booth 


Hammond's Boston Agent 
Hammond Iron Works of Warren, 
Pa., has appointed Thomas F. Fitzgerald 
as engineering sales representative im 
the Boston area. Fitzgerald is acquainted 
with the requirements of the petro 
chemical industries in relation to Ham- 
mond Iron Works products and services 
including the design, fabrication and 
erection of storage tanks of cone root, 
breather, sphere, spheroid, floating root 
and vapor-lift design; gas holders, pres 
sure vessels, general plate work in steel, 
stainless, stainless-clad and aluminum 


Instrument Company Acquires 
New Thermometer Business 


The thermometer business of Amer 
ican Thermometer Company, St. Louis, 
Mo., has been purchased by H-B In 


strument Company of Philadelphia with 
all facilities at St. Louis transferred to 


Philadelphia 
better 


The demands of industry can 
be served by one source for the wide 
variety of mercury-in-glass and organic 


liquid filled thermometers required to 


day, according to H-B_ Instrument 
Company which can now offer metal 
or wood frame thermometers for cook 
ing, baking, incubator, brooder, reirig 
erator, tobacco curing, brine, air duct 
and diesel engine temperatures Dhes« 
will be sold, in the future, under the 
H-B double diamond registered trade 
mark 


French Firm to Manufacture 
Wheelco Instruments Products 
Wheelco Instruments Company, man 
ufacturers of electronic controllers, re 
corders and combustion safeguards, has 
agreement with a 
manufacturer The 
controller, will be 


signed a lhecensing 
French imstrument 


capacitrol, electronn 


manufactured by La Pyrometrie Indus- 
trielle, Paris, and the flame-otrol, com 
bustion safeguard, by their subsidiary 
Le Controle de Chanuffe, 


Perms of the heense permit dis- 
imstruments in 


France 
tribution of 
France, Spain and Portugal 


these two 


Appointed Sales Agent 

G. L. Gabrielson has been appointed 
sales agent in the Pittsburgh office of 
American Car and Foundry Company 
He was formerly with the miscellaneous 
products division of ACF’s 
partment in New York 


sales de 


MAINTENANC 


SIER-BATH 


ROTARY PUMP 


ier-Bath Screw Pumps and 
Gearex Pumps are designed to 


do a job—and keep doing it. The 
manufacturer has a full appreciation 
of the high cost of interrupting the 
operation of a line to permit pump 
repairs. On the Incernal Gear-type 
Screw Pump, for example, the gland 
is the only point of attention and as 
this is on the suction side, it is 
almost negligible. It is not unusual 
for the packing to last two years 
without repacking. The pressure on 
the gland is so slight that it is pos- 
sible to add a new ring of packing 
without shutting down the unit. 
Send for information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 


FOUNDED 1905 MEMBER A.G.M.A. 


GEAR ond PUMP CO.., Inc. 


9249 HUDSON BLVD NORTH BERGEN, N J 


January, 1950 
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*Aerotin Corp. 


*Airetool Manufacturing Co 164 
Alan Weed Steel Co. 195 
"Allied Chemical & Dye Corp. 16, 49 
*Allis-Chalmers Manufacturing Co. 7 
The Amegecan Brass 153 
American Cyanamid Co a 
Armstrong Cork Co. mt 
“Armstrong Machine Works 5 
Austin Bros, Steel Co. 187 


B. Badger & Sons Co 
Haker & Adamson Products, 

General Chemical Division 
al & Dye Corp. le 


vision 


Hethichem Meel Co. 
WwW. DD. Bets 
The Bird-Archer Co. 
*Hiaw -Knew ioe 
Hridgeport at 


Minneapolis-Honey well Regulater Co 
*Heell Pagineering Co 


c 


Calamet & Hecla Consolidated 
Copper Co " 
Carnegic-Ilinois Steel Corp 
The Chapman Valve Manufacturing (Co. 
an Koller & Tank Co. 
mat ruct (orp. 
© Bridge & tron 
Classified Advertising 
The Colerade Fuel & tron Corp. 
Columbia Steel Co 27, 
*The Cooper-Kessemer Corp 
“(rane Co 
Co 


Dean Hrothers Pampe tne 
Dresser Industries, Ine 16a 
du Pont de Nemours & Co 
t 
Piliett and 
*Pisher Governer Co 
Piexitallic Gasket Co 
Pleridin Co 76 
The Flaer Corp 4 
"Poster Wheeler Corp. Insert 32-55 
The Pexhere Co M 
G 
*treneral American Transpertation orp. 143 
“General Chemical Division 
Allied Chemical & Dye Corp le 


“treneral Blect ric 
Craver Construction Co. 
tiraver Taek &2 Mig. Co 


? 
and 


Cirinnell Co. 19 
Co. 
*The Gulf Publishing Co 
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ADVERTISERS 


in the January, 1950, issue of 


Petroleum Refiner 


W. Haering & Co. 


Hagan Corp. 
“Homestead Valve Manufac turing Co, 46 

‘Ingersoll-Rand Co, 


Insul-Mastic Corporation of America 
The International Nickel Co. a 


The ©. O. Jelliff Mfg. Co. tat 
*dergusen Gage & Valve Co. 196 
“Johns Manville 22 
‘Jones & Laughlin Supply Co. 


*“Keasbey & Mattison Co. 


6 
"The M. W. Kellogg Co. Insert 184-185 


*The ©. M. Kemp Manefacturing Co. 

Kerliow Steel Flooring Co. — 
Koch Co. is 
t 
‘ladish Co. Opposite 168 
Landis Machine Co. » 8 
layne & Bowler, tne. . 175 
"Leeds & Northrup Co. 

Lenape Hydraulic Pressing & 

Forging Co. 
*The Lammas Co. Insert 16-17 
Magnolia Airce Gas Prodacts Co. a 
Maintenance Engineering Corp. 
Manning, Maxwell & Moore, Inc. 
Martey Co. 
*Mason-Neilan Kegulater Co Mi 
The Master Electric Co 
Arthur G. MeKee & Co. 143 
MeNamar Boiler & Tank Co. ine 
Metal Goods Corp. 23 


* Minnea polis-Hones well 


Kegulator Mo and 19% 


"Mixing Bquipment Co. 

Mt. Vernon-Woedberry Mills, Inc. 

*Merray tron Werks Co. 170 
N 

"National Aireil Barner Co. 

"National Carbon Co 166 

"National Technical Laboratories 

National Tube Co 2 

Nicholson Co 188 

*Nerdstrom Valve Division 

Reckwell Manefactering Co 61 

Oekite Products, Inc tae 

Well sapply Co. 


The Patent Scaffolding Co. — 
*The Patterson A 
Machine Co. Iv Cover 
*Penberthy Injector Co, — 
*Petro-Chem Development Co. 28-29 
American Cyanamid Co. -- 31 
"Petroleum Kectifying Co. 


Posey tron Works, Inc. 62 
The Wm. Powell Co. — 


*% Proportionecers, tne" 


*R-S Products Corp. 
Rending-\ratt & Cady Division 
American Chain & Cable Co. 36 
The Refinery Engineering Co. 


*Republic Steel Corp. 15 and #6 
*Revere Copper & Brass Inc. —_— 

*The Ridge Teel Co. m4 
*KRockwell Manufacturing Co. & 
*Rockwood Sprinkler Co. 156 
*Reots-Connersville Blower Corp. 166 
Rust-Oleum Corp. 169 


Shand & Jurs Co. 58 
Sier-Bath Gear and Pump Ce. 197 
Selvay Sales Division 
Allied Chemical & Dye Corp. 

The Edward Seph Co. 

*Strong, Carlisle & Hammond Co. 
“Sun Shipbuilding & Dry Dock Co. 
Superior Manufacturing Co. 


T 


*Tastor lostrument Companies 
Tennessee Coal, tron & Railroad (o......171 
*The Terry Steam Turbine Co. ite 1 

Texas Pipe Bending Co. 

The Timken Koller Bearing “Co... aa @ 
*Tube Turns, Inc. 
Turner Halsey Co. icone © 


United States Steel Corp. 27, 171, 199 
United States Steel Export Co, 27, 178 
United States Steel Supply Co. 171 
v 
The Vapor Kecovery Systems Co. 178 
*Henry Vogt Machine Co. 
w 
*Wallace & Tiernan Products, Inc. 


Walworth Co. 


Warren Petroleum Corp. a I Cover 
Well Equipment Mfg. Corp. 7 
Sapply Co. 
Le Electrical Instrument Corp. 165 
Wheeler Manufacturing Co. 43 
“The Gustav Wiedeke Co. 120 
A. R. Wilfley & Sons, Ine. 33 


Wolverine Tube Division 
Calumet and Hecla Consolidated 
Copper Ca. “7 
*Worthington Pump & Machinery ¢ orp. iu 


Wyatt Metal & Boiler Works Il Cover 
*VYarnall-Waring Co. 38 
z 
*Zallea Brothers 


Petroleum Refiner—I ol 


* The asterisk preceding name of adver- ee 
tiser indicates that detailed datz on prod- 
vets and services of the firm will be found 
in The 1950 Refinery Catalog. i 
73 
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Bronze Valves for all Services.. 


“(\ILWELL” specializes in large stocks of Walworth 
and Lunkenheimer Bronze Gate, Globe and Check 
Valves for all services. 


For the handling of — 
STEAM WATER: OIL GAS 


... in fact for almost any hard-to-handle liquids—you can 
rely on “Oilwell” to supply the valve designed for the job. 

Consult your nearest “Oilwell” store for your Bronze 
Valve requirements. Refinery Sales-Service Engineers 
are available at strategic points to assist you in solving 
your operating and maintenance problems. 


in Oil Refineries 
L-P Gas Plants 
Power Plants 
Gasoline Plants 
Chemical Plants 
Call ‘‘Oilwell’’ first for shipments from stock 
OrL WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 
Executive Office DALLAS TEXAS Divison Offices CASPER, WYOMING 
Expert Division Office COLUMBUS, . . DALLAS, TERAS 


30 ROCKEFELLER PLAZA WOUSTON, TEXAS .. TULSA, OKLAHOMA 
LOS ANGELES, CALIFORNIA 


: 
i 
‘Sp 

Ne. 16 Globe No. 225-P Glebe 

No. 40 Gote 
‘ 
i 
13 
; 
3 
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FOR CHANGES 
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Joptable 10 0 wide range of uses. They're cvoilable 
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Foundry and Machine Co. | 
Liverpool, Ohie, U. S. A. 

The Patterson oundry and Machine Co., (Canada) Ltd. 

Canada 
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